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THE GENERA OF ROSACEAE IN THE SOUTHEASTERN 
UNITED STATES * 


KENNETH R. ROBERTSON 


Subfam. ROSOIDEAE 


About 520 species (excluding the apomictic complexes of Alchemilla, 
Potentilla, and Rubus) in 41 genera and eight tribes. Eleven genera repre- 
senting seven tribes occur in the southeastern United States. Two, Alche- 
milla and Duchesnea, are introduced. Kerria and Rhodotypos may possibly 
be established locally in our area and are included in the key to genera (see 
discussion under Neviusia). Two genera, Dalibarda and Neviusia, are re- 
stricted to eastern North America, eleven to western North America, seven 
to Eurasia, four to Africa and Macaronesia, and three to South America. 
Twelve genera are largely of the North Temperate region; Acaena is cir- 
cum-Antarctic. Tribe Adenostomateae includes a single genus with er 
species, Adenostoma fasciculatum Hooker & Arn., 2n = 18, and ; : 
sparsifolium Torrey, 2» = 18, both from the Upper Sonoran Zone o 
California and Baja California (see Anderson, subfamily references, for a 
study of introgression in A. fasciculatum). _ 

Base chromosome numbers in the tribes of Rosoideae are nine in the 
Kerrieae (Neviusia has counts of 2n — 14, 16, 18); seven in the Ulmarieae 
(some aneuploidy) ; seven in the Rubeae; seven in the Fragarieae; seven m 
Geum, W aldsteinia, and Coluria and nine in the other genera of Dryadeae; 
eight in Alchemilla and seven in the remaining genera of Sanguisorbeae 


that have been examined cytologically; nine in the Adenostomateae; and 
seven in the Roseae. 
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Tribe KEnRIEAE Focke 
5. Neviusia A. Gray, Mem. Am. Acad. Arts Sci. II. 6: 374. pl. 30. 1858. 


Deciduous shrubs with numerous slender, arching primary stems and 
short lateral branches; twigs terete, decurrently ridged from the nodes; 
buds small, solitary, sessile; leaf scars round-cordate to crescent-shaped, 
slightly elevated with 3, + doubled bundle scars; indumentum of simple 
and, on the lower leaf surfaces, multicellular glandular trichomes. Leaves 
alternate, petiolate; blades simple, ovate with rounded or rarely cordate 
bases, acute to acuminate-attenuate apices, and usually doubly serrate mar- 
gins; stipules free, setaceous, the lower part persistent as a small scale. 
Inflorescences few flowered, open, subumbellate corymbs terminating 
growth of the current season, flowering as the leaves expand; bracts small, 
linear. Flowers apetalous, about 2.5 cm. in diameter, perfect. Calyx with- 
out an epicalyx, the 5—7 lobes large, green, foliaceous, deeply toothed above 
the middle, reflexed at anthesis, persistent and enlarged somewhat in fruit, 
quincuncial in aestivation; floral cup flat, very short. Petals absent. 
Androecium of numerous stamens (usually more than 100) inserted in 
several whorls on the flat floral cup area; filaments white, long, slender, 
free to the bases, persistent, the inner shorter than the outer; nectar ring 
not discernible; anthers yellow, small, basifixed. Gynoecium of 2-5 su- 
perior and free carpels (opposite the calyx lobes when 5); styles as many 
as the carpels, free, terminal on the adaxial margins of the carpels, the 
lower part persistent on the fruit; stigmatic region a narrow vertical band 
on the adaxial surface of the styles; each carpel with a single anatropous 
ovule pendulous from an adaxial placenta, the micropyle superior. Fruit a 
greenish, drupaceous achene, the epicarp slightly fleshy, thin, the endocarp 
crustaceous. Seeds one per carpel, completely filling the achene; testa 
smooth, thin; embryo descending, completely surrounded by a layer of 
endosperm, the cotyledons plano-convex, the radicle superior, inflexed- 
accumbent. TYPE SPECIES: N. alabamensis A. Gray. (Named in honor of 
one of the original collectors, the Rev. Reuben Denton Nevius, 1827— 
1913.) — SNOW-WREATH. 


One of our rarest shrubs, Neviusia alabamensis, the only species of the 
genus, was known for a long time only from the cliffs along the Black 
Warrior River above Tuscaloosa, Alabama; this species is now known from 
Tuscaloosa, Jackson, Madison, and Morgan counties, Alabama; Conway 
and Faulkner counties, Arkansas; and Butler County, Missouri. The type 
locality was evidently destroyed by blasting operations about the turn of 
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FIGURE 4. Neviusia. a-j, 
lateral shoots in fruit, p.d 
note numerous stamens, X 
stamens removed, to show 


(ovule nearly pendulous, micropyle superior) — note stigmatic band on 


N. alabamensis: a, tip of long shoot with several 
1/2; b, leaves of long shoot, X 1/2; c, flower — 
4; d, tip of stamen, 20; e, central part of flower, 
gynoecium, X 8; f, carpel, ovary in vertical section 


adaxial surface of style, x 10; g, fruit, calyx lobes and filaments persistent, X 
4; h, vertical section of fruit, epicarp (unshaded) slightly fleshy, endocarp 


(hatched) crustaceous, embryo surrounded by endosperm (stippled), X 4; i, 
same, in cross section, X 4; j, seed, X 4. 
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the present century, but populations still occur along both sides of the river 
in that vicinity. The Missouri record by Uphof seems certain, although 
later attempts to relocate his stations have been unsuccessful. 

The substrata on which Neviusia has been reported are shale, limestone, 
and sandstone in Alabama, sandstone in Arkansas, and sandy loam in 
Missouri. All these are Carboniferous or sub-Carboniferous formations. 
Moore points out that all the known localities for Neviusia lie at the periph- 
ery of the Mississippi embayment of the old Gulf Coastal Plain and sug- 
gests that since this area has been above sea level since the late Paleozoic 
or early Mesozoic, Neviusia alabamensis might be an epibiotic, relatively 
old relict species, rather than a strict endemic of recent origin. 

The chromosome number of Neviusia was first reported by Sax (1931) 
as 2n = 16; he corrected this the next year to 2» = 18, stating that the 
earlier count was an error since the chromosomes tend to clump. Baldwin 
confirmed Sax’s later count, but Thomas & Deramus give the chromosome 
number of this species as 2n = 14. The supposed relatives of Neviusia, 
Kerria japonica, and Rhodotypos scandens, have a reported chromosome 
number of 2” = 18. 

Tribe Kerrieae is composed of three monotypic genera, Kerria DC., 
Rhodotypos Sieb. & Zucc., and Neviusia. Kerria japonica (L.) DC. (flowers 
5-merous, petals yellow, carpels 5-8) is native to central and western China 
and Kyushu, Shikoku, and Honshu islands, Japan. Commonly grown in 
North American gardens, this species perhaps has escaped locally from 
cultivation; Small reports K. japonica from eastern South Carolina, but 
Radford, Ahles, & Bell do not include the species in their Flora of the 
Carolinas. Rhodotypos scandens (Thunb.) Makino (R. kerrioides Sieb. & 
Zucc.) (leaves opposite, flowers 4-merous, petals white, carpels 4 and de- 
veloping into shining, black, dryish drupes) is native to eastern Asia. Al- 
though RAodotypos is commonly cultivated and is locally adventive in 
North America, the only possible record of this species in our area is from 
a single, supposedly wild plant, near the Guntersville Dam, Marshall 
County, Alabama, collected and communicated in 1969 by J. E. Butler, of 
New Hope, Alabama, to J. L. Thomas, who, in turn, relayed the information 
to us. 

The phenolic constituents of the members of tribe Kerrieae are fairly 
well known (see Bate-Smith and Harborne, family references; Challice 
[1973], Maloideae references). Within subfam. Rosoideae, flavones are 
restricted to tribe Kerrieae. Ellagic acid, a compound universal in other 
Rosoideae, is lacking in Neviusia, Kerria, Rhodotypos, and Coleogyne 
ramosissima Torrey (southwestern North America; included in tribe 
Kerrieae by Schulze-Menz). Sorbitol, found throughout the Maloideae, 
Amygdaloideae, and Spiraeoideae, is restricted to tribe Kerrieae within sub- 
fam. Rosoideae. Rhodotypos differs from Kerria and Neviusia by the 
absence of leuco-anthocyanins. Thus, on chemical grounds a strong argu- 
ment could be made for removing tribe Kerrieae from the Rosoideae. 
Morphologically, these three genera occupy a position somewhere between 
the Spiraeoideae and Rosoideae. Since detailed comparative studies have 
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not been made, it seems best for now to follow Gray's alignment of these 
genera with the Rosoideae. 

Neviusia alabamensis is hardy far to the north of its native range, and 
plants have survived in the coldest part of the Arnold Arboretum for many 
years. Although usually cultivated only as a novelty and rarely listed in 
nursery catalogues, the white stamens give plants of Neviusia in full 
bloom much the attractive aspect of Fothergilla, of the Hamamelidaceae. 
It deserves more horticultural attention. Unless carefully pruned, the plants 
can assume an unkempt appearance similar to their wild relatives growing 
on densely vegetated cliffs. Evidently, all plants in cultivation are derived 
from the populations along the Black Warrior River; it is quite possible 
that the other natural populations could produce more horticulturally de- 
sirable forms. 

Information on pollination mechanisms is lacking, but the plants are 
evidently partly self-compatible since the sole plant of the species in culti- 
vation at the Arnold Arboretum produces some fruit each year. 
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Tribe ULMARIEAE Focke 
6. Filipendula Miller, Gard. Dict. Abr. ed. 4, alph. ord. 1754. 


Tall, rhizomatous, glabrous |or pubescent], perennial herbs; stems 
erect, hollow [or solid], grooved [angled or rounded], mostly unbranched 
below the inflorescences, the nodes somewhat swollen. Leaves aromatic, 
the basal ones quite large, imparipinnately compound, the leaflets incised 
and sharply toothed, the terminal leaflets palmately cleft, larger than the 
reduced or nearly absent lower leaflets, small leaflets frequently inter- 
spersed with larger leaflets along the rachis; cauline leaves similar, but 
becoming smaller and less compound toward the stem apices; stipules of the 
basal leaves adnate to the petioles, those of the cauline leaves free, large, 
asymmetrically reniform, clasping, incised. Inflorescences ebracteate, 
many flowered, ascending, paniculate corymbs terminating erect stems, the 
lateral inflorescence branches exceeding, and flowering after, the central 
ones; pedicels pink [or green]. Flowers small, 5-merous, perfect [or 
imperfect, the plants then dioecious]. Calyx without an epicalyx, often 
colored as the petals, deeply lobed, the segments reflexed at anthesis, per- 
sistent, valvate in aestivation; floral cup shallow [to nearly flat], free of 
the carpels, the upper part slightly thickened and fleshy. Petals pink 
[ white, yellowish, or purple], spreading at anthesis, deciduous, about twice 
as long as the calyx lobes, shortly clawed [or not], the blades orbicular 
[to ovate] with slightly erose [or entire] margins, the bases auriculate 
[rounded or tapering]. Androecium of 10-40 (usually 15-20) stamens; 
filaments slender, equaling or exceeding the petals, deciduous, nearly hy- 
pogynous and inserted in several series on the short floral tube; anthers 
medifixed, deep pink [yellow or white], the anther sacs slightly separated, 
the connectives enlarged on the abaxial side. Gynoecium of 5-15 free, sessile 
or stipitate carpels in one whorl [the carpels sometimes spirally imbricat- 
ed | ; styles short, terminal on the adaxial margins of the carpels, bent above 
so the stigmas face outward laterally; stigmas comparatively large, capi- 
tate-discoid, terminal; each carpel with 2 anatropous ovules pendulous from 
the upper adaxial part of the wall, the micropyle superior. Fruit elongate, 
flattened, indehiscent, one-seeded, few [to all] carpels of a flower develop- 
ing into fruit; seed not filling fruit, the seed coat thin, the radicle superior. 
(Including Ulmaria Miller, 1754; Filipendula and Ulmaria first united, 
under the former name, by Adanson, Fam. Pl. 2: 295. 1763.) LECTOTYPE 
SPECIES: Spiraea Filipendula L. — F. vulgaris Moench; see B. L. Robin- 
son, Rhodora 8: 204. 1906; also see P. A. Rydberg, N. Am. Fl. 22: 266. 
1908. (Name from Latin, filum, a thread, and pendulus, hanging, after the 
tuberous roots of F. vulgaris that seem suspended from thin roots.) 
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A small genus of North Temperate and Subarctic regions composed, ac- 
cording to Shimizu, of 15 species in three subgenera and four sections. 
Filipendula rubra (Hill) Robinson occurs in eastern North America, F. 
occidentalis (S. Watson) Howell in northwestern Oregon, two species in 
Eurasia, and the remaining species primarily in eastern Asia. 

Filipendula rubra (F. lobata (Jacquin) Murray), queen-of-the-prairie, 
had an aboriginal distribution from Pennsylvania to Minnesota, southward 
to North Carolina, Georgia, Kentucky, Illinois, and Missouri, but has 
escaped from cultivation northward and eastward to New York, New 
England, and Nova Scotia. This plant, a tall perennial herb with hollow 
stems, large leaves, palmately lobed leaflets, showy inflorescences of pink 
flowers, and glabrous, short-stipitate, straight carpels, prefers moist 
habitats such as meadows, wet prairies, low woods, and bogs. Shimizu 
places this species, along with seven species of northeastern Asia, in subg. 
Urmaria (Miller) Juz. sect. SCHALAMEYA Juz. and notes that F. rubra 
and F. palmata (Pall.) Maxim. are geographically vicarious species. 
Filipendula occidentalis is quite different and belongs to the monotypic 
subg. Hypocyna Shimizu. Two European species, F. vulgaris (F. hexa- 
petala Gilib., nom. illegit.), dropwort, of subg. FILIPENDULA, and F. Ul- 
maria (L.) Maxim., queen-of-the-meadow, have escaped from cultivation 
to the north of our area. 

Because of the general aspect of plants of Filipendula species, their 
small flowers with several free carpels in one whorl on a flat receptacle, and 
the fruits resembling follicles (although they are indehiscent), this genus 
was referred by early authors to the Spiraeoideae. However, interruptedly 
compound leaves (the basal ones with the stipules adnate to the petioles), 
such as those of Filipendula, are common in tribes Dryadeae and Sangui- 
sorbeae of subfam. Rosoideae but do not occur in the Spiraeoideae. The 
fruits are one-seeded and indehiscent, as in most Rosoideae. The base 
chromosome number of seven in Filipendula is common in the Rosoideae, 
but is virtually absent from the Spiraeoideae. A glucoside, spiraeoside 
(quercetin-4’ glucoside) occurs in F. vulgaris and F. Ulmaria but not in 
species of Spiraea; its possible occurrence in other Rosoideae has evidently 
not been checked. Thriphragmium filibendulae, a rust fungus of tribe 
Phragmideae, parasitizes F. vulgaris; related fungi are known from numer- 
ous Rosoideae but few Spiraeoideae. All these data indicate that Filipen- 
dula is best placed in the Rosoideae. 

Reported chromosome numbers in the genus are Filipendula kamtscha- 
tica (Pall.) Maxim., 25 = 14-18, 28, 28-42; F. palmata, 2n = 14, 15; 
and F. yezoensis Hara (as F. koreana), 2n — 16. Such disparities in base 
chromosome numbers and ploidy levels both within and between species 
suggest that a cytotaxonomic study of the genus would be illuminating. An 
odd-diploid chromosome number of 15 was listed by Maude for English 
horticultural material of F. vulgaris (as Spiraea Filipendula). Darlington 
inferred that the situation in this species paralleled that experimentally ob- 
served in Campanula persicifolia in which a metacentric or acrocentric 
chromosome misdivided through the centromere producing two telocentric 
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chromosomes; “in Spiraea Filipendula in England it [the odd-diploid 
number] is found in every individual. The species has become a true- 
breeding hybrid in respect of a structural change in the chromosomes. . . ." 
Baker & Baker, however, dispute this hypothesis on the basis of their 
observation of n = 7 and 2n = 14 in numerous plants of F. vulgaris. 
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Tribe RvBEAE Dumort. 
7. Rubus Linnaeus, Sp. Pl. 1: 492. 1753; Gen. Pl. ed. 5. 218. 1754. 


Mostly armed erect to trailing shrubs or scramblers from rootstocks or 
creeping stems, rarely herbaceous; shoots mostly biennial, those of the 
first year’s growth (primocanes or, in older American and in European 
literature, turions) from buds at or below ground level, bearing leaves along 
their length, buds in the axils of these leaves producing lateral branches with 
leaves and flowers the next year, the cane usually dying after fruit matures 
(the whole second-year stem called a floricane) ; reproducing vegetatively 
by root or stem suckers or rooting stem tips; armature of the stems, in- 
florescence branches, petioles, and calyx lobes of variously shaped and 
sized prickles or bristles (acicles) or absent; indumentum of simple and/or 
sessile or stalked glandular trichomes, the density variable. Leaves decidu- 
ous or persistent through winter, those of the first and second year’s 
growth often quite different, simple (mostly lobed), ternately trifoliolate, 
palmately compound with 5-7 leaflets, imparipinnate with 5—7 [or more] 
leaflets [or bipinnate or partly tripinnate|; leaflets toothed and often 
lobed, sessile to short or long petiolulate, the central leaflet often larger 
than the others; stipules linear, small to conspicuous, free or adnate to the 
base of the petiole, persistent or caducous. Flowers solitary or inflorescences 
determinate, simple or compound cymes, “racemes,” or “panicles.” Flowers 
usually showy, 5-merous, perfect [or imperfect, the plants then dioecious]. 
Calyx without an epicalyx, the lobes elongate, with acute or tapering-acum- 
inate apices, ascending to reflexed at anthesis and in fruit, valvate in aesti- 
vation, persistent; floral cup short, nearly flat; nectar ring usually promi- 
nent. Petals white or rarely pink, elliptic to spathulate or orbicular, shorter 
than to exceeding the calyx lobes [or absent]. Androecium of many sta- 
mens inserted at the edge of the floral cup, the outer longer than and dehisc- 
ing before the inner ones; filaments slender; anthers sometimes pubescent. 
Gynoecium of numerous free carpels on a nearly flat to cylindrical recep- 
tacle; styles slender or somewhat clavate, terminal, commonly deciduous; 
stigmas discoid or slightly 2-lobed; each carpel with 2 collateral or super- 
posed, anatropous ovules pendulous from an adaxial placenta, the micro- 
pyle superior. Fruit of many red to black (rarely white, yellow, or 
orange) 1-seeded drupelets on a dry or spongy, often elongated receptacle, 
the drupelets falling individually or coalescent and either falling from the 
receptacle as a unit or with it; stones hard, variously textured; seeds 
filling the stones; embryo small, the radicle superior. Base chromosome 
number 7. (Including Rubacer Rydb. and Oreobatus Rydb.) LECTOTYPE 
SPECIES: R. fruticosus L.; see N. L. Britton & A. Brown, Illus. Fl. No. 
U.S. Canada ed. 2. 2: 275. 1913.5 — BLACKBERRY, DEWBERRY, RASPBERRY. 

"Later the same year, Rydberg (N. Am. Fl. 22: 429) listed R. idaeus L. as the 
type species. Hitchcock & Green (Int. Bot. Congr. Cambridge Nomencl. Prop. Brit. 
Bot. 1929) say: “The type-species of the genus Rubus is undoubtedly R. fruticosus, 


but this name has fallen into disuse as it has been used in different senses by different 
authors. It therefore seems preferable to choose R. caesius L. as the standard species." 
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Perhaps 700 or more species found nearly throughout the range of the 
family, the taxonomy of some subdivisions of the genus notoriously 
difficult. Rubus is particularly diverse morphologically in eastern Asia and 
South America and, to a lesser degree, in North America. Major con- 
centrations of species (mostly the abundant forms of subg. RuBUS) occur 
in North America and Europe. Basic taxonomic works on Rubus are those 
of Sudre (1908-1913, Europe), Focke (1911-1914, world-wide revision), 
and Bailey (1941—1949, North America); unfortunately, the subgeneric 
classification and nomenclature of each of these works are largely indepen- 
dent of the others. Gustafsson’s account of the European blackberries is a 
major contribution toward an understanding of that group. 

Eleven subgenera, excluding Dalibarda, can be recognized; five wide- 
spread ones occur in eastern North America (three in our area). Three 
subgenera are confined to Asia and the western parts of the Americas, two 
are essentially restricted to South America, and subg. DALIBARDASTRUM 
is of eastern Asia. 

Subgenus ANoPLoBATUS Focke (stems erect, unarmed; bark peeling or 
flaking; leaves entire, palmately lobed; styles somewhat clavate; recep- 
tacle nearly flat) is represented with us by Rubus odoratus L., 2n — 14, 
flowering raspberry. This species occurs in shaded areas such as along the 
edges of woods, stream banks, and roadsides from Quebec and Nova 
Scotia to Michigan and Wisconsin, southward to New England, New 
York, Pennsylvania, the Virginias, Ohio, and Indiana, and in the moun- 
tains to North Carolina, Tennessee, and Georgia. The plant is a handsome 
shrub with large leaves (often 30 cm. wide) and rose-like, magenta flowers. 
The drupelets are reddish, densely pubescent apically and abaxially, only 
slightly fleshy, and scarcely edible; they fall from the receptacle either in- 
dividually or in groups. The length of glandular trichomes on the pedicels 
and veins of the lower leaf surfaces and the density of nonglandular 
trichomes on the leaf blades is variable; Fassett distinguished seven forms 
based largely on these characters. Similar patterns of variation are found 
in the closely related, white-flowered R. parviflorus Nutt., 2n = 14, 
thimbleberry, which occurs in western North America from Alaska to New 
Mexico and northern Mexico and disjunctly in the regions around the 
northern Great Lakes (northeastern Minnesota and adjacent Ontario, 
northern Wisconsin, northern Michigan and the Keweenaw Peninsula, and 
the Bruce Peninsula). Rubus odoratus and R. parviflorus evidently do not 
occur sympatrically. Other related species occur in western North America, 
Central America, and Japan. 

Subgenus IparoBATUs Focke (stems erect, often arching, armed with 
prickles; petals [in ours] scarcely or not exceeding the calyx lobes; drupe- 
lets separating from the receptacle), raspberries, is primarily of temperate 


Most European authors today use R. fruticosus L. only in an aggregate sense for 
practically all of sect. Rubus, indicating that the name is based on two elements (R. 
plicatus Weihe & Nees and R. ulmifolius Schott f.) that belong to different subsections 
(see Heslop-Harrison in Valentine et al., family references). Watson (1958) takes R. 
ulmifolius as the type species. 
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FIGURE 5. Rubus subg. Rubus (a-i), subg. Anaplobatus (j-m), and subg. 
Idaeobatus (n, o). a-i, R. betulifolius: a, tip of floricane with young infructes- 
cence, X 1/2; b, leaf of primocane, X 1/2; c, vertical section of flower bud, 
calyx lobes, petals, and stamens inserted at edge of nearly flat floral cup, carpels 
borne on cylindrical receptacle, X 6; d, open flower, 2; e, carpel, ovule in sec- 
tion to show pendulous ovule, X 12; f, tip of style with stigma, x 25; g, nearly 
mature fruit, note persistent Stamens, X 2; h, developing drupelet in section, 
fleshy outer layer unshaded, hard endocarp wall hatched, endosperm even- 
stippled, embryo sac unshaded [endosperm absorbed and embryo filling nutlet 
at maturity ], X 12; i, endocarp from mature fruit, X 10. j-m, R. odoratus: 
i leaf of floricane, x 1/2; k, flower at anthesis, 1/2; 1, endocarp from mature 
otvleda, L5; m, endocarp in vertical section, wall hatched, radicle unshaded, 
cotyledon stippled, X 6. n, o, R. idaeus subsp. melanotrachys (R. strigosus): n, 


mature fruit, 2; o, detail of pedi hs : 
trichomes, y% * il of pedicel to show bristles and simple and glandular 
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and subtropical Asia, and to a lesser degree, East and South Africa. Rela- 
tively few species occur in Europe, North America, and Australia. Bailey 
(Sp. Batorum, 859) says “Taxonomically the raspberries are the most 
difficult group of North American brambles.” 

Rubus idaeus L. (drupelets red; canes erect, not rooting at the tips; 
petals about equaling the calyx lobes), red raspberry, 27 = 14 (polyploid 
in some cultivars), is variable particularly in the shape and size of the 
leaflets and calyx lobes and in the presence or absence, distribution, and 
size of prickles, bristles, stipitate-glandular trichomes, and eglandular 
trichomes. Several segregate species are sometimes recognized (see Hara, 
Hitchcock e£ a/., and Hultén [family references], Fernald, and Rozanova). 
The taxonomic treatment of Hara, who recognized one circumpolar species 
with several subspecies is followed here. Subspecies idaeus (inflorescences 
without glandular trichomes and bristles; drupelets coherent and falling as 
a unit) is a taxon of Europe and western Asia which Fernald contended is 
indigenous to the Dakotas and the Magdalen islands of Minnesota. It is 
commonly cultivated in much of North America and has escaped locally 
in some areas. Plants native to North America (Labrador to Alaska, south- 
ward to New England, Pennsylvania, the mountains of Virginia and North 
Carolina, Ohio, Indiana, Missouri, Nebraska, Wyoming, and Arizona) and 
much of eastern Asia have prominent stipitate-glandular trichomes on the 
young canes and inflorescence branches and drupelets that fall individu- 
ally; these are distinguished as subsp. melanolasius Focke (including R. 
strigosus Michx., R. sachalinensis Lévl, R. idaeus var. aculeatissimus 
Regel & Tiling). Fernald distinguished five varieties in eastern North 
America; plants in our area correspond to var. canadensis Richardson. 
Varieties of the red raspberry of commerce are derived from either R. idaeus 
subsp. idaeus or subsp. melanolasius, or from hybrids between them (see 
Roemer & Rudorf, family references). 

Rubus occidentalis L., black raspberry, 2n = 14, a shrub with glaucous, 
arching canes that root at the tips, purple-black (rarely yellowish) drupe- 
lets, and petals shorter than the calyx lobes, has a broad distribution, 
Quebec to North Dakota and eastern Colorado south to Georgia, Arkansas, 
and Oklahoma. This species and R. idaeus subsp. melanolasius occasionally 
hybridize (R. X neglectus Peck) when they are sympatric. Rubus leuco- 
dermis Douglas ex Torrey & Gray, 2n = 14, is a related species of Pacific 
North America. The various forms of the cultivated black raspberry are 
derived from R. occidentalis. Two species of eastern Asia are locally 
naturalized in our area: R. phoenicolasius Maxim. (canes, petioles, pedi- 
cels, and calyx lobes densely covered with long-stalked glandular trichomes; 
calyx lobes connivent around the red fruit), wineberry, 27 = 14, and R. 
illecebrosus Focke (flowers and fruits quite large; canes annual), straw- 
berry-raspberry, 22 = 14. 

Subgenus Rusus (subg. Eubatus) (petals longer than calyx lobes; 
drupelets retained on the deciduous or persistent receptacle), blackberries 
and dewberries, is one of the taxonomically more difficult groups in the 
North Temperate Zone. The European blackberries have been studied ex- 
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tensively (see particularly Gustafsson and Haskell). It is hypothesized 
that during the interglacial period of the late Pliocene or early Pleistocene 
there were a number of diploid, sexually reproducing species in Europe. As 
the glaciers moved southward, these self-incompatible species were at a dis- 
advantage as the numbers of individuals became smaller and physically 
isolated from one another. Self-compatible, auto- or allopolyploids that 
were much better adapted to conditions during and after glaciation arose. 
Most of the diploid species became extinct. Recessive genes for apomixis 
were brought together by polyploidy and segregation, and as the glaciers 
retreated, the apomicts proliferated in the newly opened, barren habitats. 
It is these apomictic plants of hybrid origins and unknown parentage that 
are the dominant brambles in Europe today. Since apomixis in Rubus is 
facultative and pseudogamous, variation can result from the production of 
occasional sexual hybrids and, at least with respect to germination and 
seedling growth, from pseudogamously produced endosperm. 

Detailed studies of North American species are lacking, but the situation 
here may be somewhat analogous to that in Europe. Some species are 

* diploid or tetraploid and sexually reproducing, while others are polyploid 
and apomictic. The effect of Pleistocene glaciation on variability in subg. 
Rusus in North America is unknown, but much of the variation may be 
of rather recent origin. As the lands were cleared for cultivation, species that 
were previously isolated perhaps came together and hybridized, as is pre- 
sumably the case in Crataegus and Amelanchier. The taxonomic confusion 
within subg. RuBus in North America will remain until a study that inte- 
grates gross morphology, cytology, embryology, and genetics is made. 

Plants of subg. RuBus in eastern North America are variable, particularly 
in growth habit; the number, disposition, and shape of leaflets; the morphol- 
ogy and distribution of spines, bristles, and glands; the pubescence of 
the leaves; and the type of inflorescence. In the preparation of herbarium 
specimens, it is necessary to collect both floricanes and primocanes and to 
take notes on the habit of the plant and whether the canes root at the tip or 
not. Taxonomic treatments of the subgenus vary widely: Bailey recog- 
nized about 400 species in America north of Mexico; Davis et al., just 
under 200 in eastern North America; Fernald (Gray’s Manual, ed. 8), 
nearly 200 in northeastern North America; Gleason (New Britton & 
Brown Illus. Fl. No. U.S. Canada), 15, including “collective species’; and 
Radford et al. (Man. Vasc. Fl. Carolinas), 15 in North and South Carolina. 
It is beyond the scope of this paper (or any other at present) to sort out 
the taxonomic problems in our area, but a few comments are in order. 

All species of this subgenus in eastern North America belong to sect. 
MonirEnI sensu Focke (1910-1914). American botanists prefer to divide 
this Broup into numerous sections. Bailey recognized nine sections with 
species indigenous to North America; eight of these are largely confined to 
eastern North America, while sect. URSINI is restricted to the western 
United States. The sections in our area are: sect. Hisprpr Rydb. (rank as- 
signed by Bailey), groundberries, dewberries, represented with us only by 
R. hispidus L. in the mountains and Coastal Plain of North and South 
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Carolina; sect. VEROTRIVIALES Bailey, southern dewberries, nearly con- 
fined to the Southeast; sect. FLAGELLARES Bailey, dewberries, widespread 
and taxonomically complex, the collective species R. Enslenii sensu Gleason 
mostly southern in distribution; sect. CUNEIFOLII Bailey, sand blackberries, 
mostly of the Coastal Plain and Outer Piedmont from Connecticut to 
Florida; sect. CANADENSES Bailey, smooth blackberries (a glandless and 
nearly thornless counterpart of the next section), mostly northern in dis- 
tribution, occurring southward in the mountains to Georgia; sect. ALLE- 
GHENIENSES Bailey, high bush blackberries, including many blackberries of 
northeastern North America, mostly in the mountains in our area; and 
sect. ARGUTI Rydb. (rank assigned by Bailey), high bush blackberries, 
widespread, exceedingly variable, and including the commonest south- 
eastern blackberries. 

The base chromsome number in Rubus is seven. Most species of subg. 
IDAEOBATUs are diploid and polyploidy (mostly autoploidy) has evidently 
played only a minor role in the evolution of this group. Most European 
species of subg. Rusus are tetraploid, with relatively few diploids or hexa- 
ploids; triploids and pentaploids are quite rare. The North American 
species are more complex cytologically. All ploidy levels from diploid to 
12-ploid occur; diploids, triploids, tetraploids, and hexaploids occur most 
commonly. Some species evidently have several ploidy levels. Rubus 
ursinus Cham. & Schlecht., of the Pacific Northwest, has reported chromo- 
some numbers of 22 = 42, 56, 63, 70, 77, and 84, the last the highest num- 
ber known in the genus. 
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Low, unarmed perennial herbs with the aspect of a stoloniferous Viola; 
rhizomes slender, with internodal roots. Leaves often evergreen, borne 
along the length of the rhizomes and sometimes in lax to + condensed root- 
stocks on the rhizomes, simple, long petiolate, the blade rounded-cordate 
with crenate margins; stipules small, linear, deeply divided, free. Flowers 
solitary on axillary pedicels, heteromorphic: petaliferous, morphologically 
perfect flowers that rarely set fruit, and apetalous, "cleistogamous," fertile 
ones. Petaliferous flowers in the axils of leaves; calyx lobes 5, rarely 6, 
divergent, unequal, at least the outer ones apically 3-toothed; floral cup 
short; petals 5, white, elliptic, spreading, slightly exceeding the calyx lobes; 
androecium of ca. 50 exserted stamens inserted in several series at the 
apex of the floral cup, the filaments slender, white, the anthers about 5 
mm. long; gynoecium of 5-10 villous carpels, usually not setting fruit. 
Apetalous flowers produced mostly from rosettes and from tips of rhizomes; 
pedicels not exceeding the petioles; calyx lobes 5, erect, inclosing the sta- 
mens and carpels, the outer ones apically 3-toothed; floral cup short; petals 
absent; androecium of 5—10 stamens, the anthers about 3 mm. long; gynoe- 
cium of 5-10 villous carpels on a flat receptacle, the styles terminal on the 
adaxial margin of the carpels, deciduous, the stigmatic region a band de- 
current on the adaxial surface of the style, each carpel with 2 anatropous 
ovules pendulous from an adaxial placenta. Fruits of 5-10 nearly dry, 
light-colored drupelets inclosed by the calyx lobes; the exocarp slightly 
fleshy, pubescent, the mesocarp hard, slightly wrinkled longitudinally; seed 
nearly filling the carpel wall, the coat thin; embryo spathulate, the radicle 
superior, slightly bent. Type species: D. repens L. (Name commemorat- 
ing Thomas Francois Dalibard, 1705-1799, French botanist.) — Dew 
DROP, FALSE VIOLET, ROBIN-RUN-AWAY. 


A monotypic genus of eastern North America. Dalibarda repens, a dis- 
tinctive species of moist or dry woods, bogs, and swamps, ranges from 
Quebec, Ontario, northern Ohio, Michigan, and Minnesota, south to New 
England, New Jersey, and Pennsylvania and in the mountains to West 
Virginia and North Carolina. In our area it is known only from bogs in 
Transylvania Co., North Carolina, where it is probably a relict from the 
last glacial period. Surprisingly little is known about this interesting plant; 
not even its chromosome number has been determined. The apetalous 
flowers appear to develop mostly before the petaliferous ones. The carpels 
of the petaliferous flowers seem to be normal, but they rarely set fruit; 
pollen of these flowers is evidently viable. 

Linnaeus (Gen. Pl. ed. 5) allied this species with Rubus Chamaemorus 
L. and later (Sp. Pl. ed. 2. 708. 1762) included it in Rubus as R. Dalibarda 
(L.) L. Focke established Rubus subg. DariBampA for R. Dalibarda, also 
including R. lasiococcus A. Gray (British Columbia to California), R. 
pedatus J. E. Sm. (northwestern North America), R. Fockeanus S. Kurz 
(China and the Himalayas), and R. Gunnianus Hooker (Tasmania). 
Bailey maintained the genus Dalibarda and referred R. lasiococcus, R. peda- 
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tus, and six other species to Rubus subg. CyLactis, a somewhat hetero- 
geneous group of mostly semiherbaceous northern species. 
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Tribe FRAGARIEAE Dumort. 
9. Fragaria Linnaeus, Sp. Pl. 1: 494, 1753; Gen. Pl. ed. 5. 218. 1754. 


Perennial, rosulate herbs with simple [or compound], scaly crowns 
terminating underground rhizomes, spreading and forming colonies by sto- 
lons that root and produce plantlets at the nodes; principal roots several, 
coarse, the secondary roots fibrous and numerous. Leaves radical, with 2/5 
phyllotaxy, trifoliolate or simple in the inflorescence [rarely all simple], 
long petiolate: leaflets deeply serrate at least apically, sessile to short petio- 
lulate; stipules adnate to the bases of the petioles, membranaceous, per- 
sistent and forming scales on the crowns. Inflorescences usually one to 
few per crown, of rather loose, long pedunculate, few to several-flowered 
cymes, sometimes becoming racemiform; bracts conspicuous, the larger 
ones often foliaceous. Flowers perfect or partly to wholly imperfect and 
the plants then variously polygamodioecious. Calyx with an epicalyx, the 
epicalyx lobes narrower than the calyx lobes, both erect or reflexed at an- 
thesis, persistent, valvate in aestivation; floral cup saucer-shaped, free of 
the carpels, a nectar ring absent. Petals 5 [to 9], white to pinkish, spread- 
ing, deciduous, orbicular to obovate, the margins slightly erose or undulate, 
the bases shortly clawed, inserted at the edge of the floral cup, imbricate. 
Androecium of usually 20-35 stamens in multiples of 5 and in 3 whorls, 
sometimes some or all reduced to staminodia; filaments unequal in length, 
basally dilated and fused to form a disk that lines the floral cup; anthers 
yellow, sometimes opening under tension throwing pollen onto the stigmas. 
Gynoecium of many free carpels on a hemispheric to conical receptacle that 
enlarges in fruit; styles inserted adaxially near the bases of the carpels, per- 
sistent; stigmas terminal, discoid; each carpel with one anatropous ovule 
ascending from the middle of the locule, the micropyle inferior. Accessory 
fruits red ( infrequently white), fleshy, juicy, sweet and fragrant, subtended 
by the calyx and epicalyx, the entire fruits falling from the plants. Achenes 
brownish, minute, numerous, dry, crustaceous, superficial or sunken into 
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Ficure 6. Fragaria and Duchesnea. a-g, F. virginiana: a, flowering plant, a 
stolon (pubescent) to right of crown, X 1/2; b, young plantlet on stolon, X 
1/2; c, base of petiole showing adnate stipules, X 3; d, perfect flower, X 3; e, 
vertical section of flower, petals and stamens attached at edge of nearly flat 
floral cup, carpels on an elongated receptacle, X 6; f, accessory fruit, achenes 
in pits on fleshy, enlarged receptacle, 1; g, side view of achene, style nearly 
basal, persistent, x; 12. h-l, D. indica: h, leaf, X 1/2; i, fruit, calyx and epi- 
calyx lobes persistent, styles deciduous, X 2; j, portion of floral cup with 2 tri- 
lobed epicalyx lobes and one entire calyx lobe, X 3; k, achene, attachment point 
of style (deciduous) at notch to upper left, x; 12; l, embryo, oriented as in the 
achene, X 12. 
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shallow pits, persistent on the enlarged receptacles; embryo nearly filling 
the achene, spathulate, the radicle inferior, straight. Base chromosome 
number 7. LECTOTYPE species: F. vesca L.; see P. A. Rydberg, N. Am. 
Fl. 22: 356. 1908. (Name from fraga, the Latin name for the strawberry; 
the adjectival form was used by Linnaeus in reference to the fruit's fra- 
grance.) — STRAWBERRY. 


A natural assemblage of more than a dozen species primarily of the 
North Temperate Zone, but also indigenous (mostly at higher elevations) 
to Mexico, Central America, South America from central Chile southward 
to Patagonia, and Hawaii. Species and cultivars have been introduced into 
most of the world's temperate regions. Three species (and nine subspecies) 
occur in North America, two in our area. The species, often difficult to 
distinguish, can be placed in four groups that largely correspond to chromo- 
somal ploidy level and geographical distribution. There are about nine 
diploid species (22 = 14) (all except Fragaria vesca confined to the Old 
World), with F. vesca and F. viridis Duchesne distributed throughout most 
of Europe, three species in Japan, and four species in the Himalayas. There 
are only two tetraploid species (25 = 28), F. moupinensis (Franchet) 
Cardot and F. orientalis Losinsk., both of eastern Asia, and only F. 
moschata Duchesne, of Europe, is hexaploid (2n = 42). Fragaria virgin- 
iana Duchesne (North America), F. chiloénsis (L.) Duchesne (California 
to the Aleutians; Chile and Argentina; Hawaii), and F. iturupensis Staudt 
(Iturup, Kuril Islands) are octoploid species with 2n = 56. The nomen- 
clature used below is based on that of Staudt (1962), in an important and 
rather widely accepted paper that unfortunately does not give descriptions, 
synonymy, or complete geographical ranges for the subspecific taxa. 

Fragaria vesca L. (inflorescence often racemiform with unequal primary 
branches; calyx lobes spreading or reflexed after flowering; achenes super- 
ficial on the fruit), 2n = 14, is circumboreal in distribution, occurring 
throughout Europe, in northern Asia, northern Africa, eastern and western 
North America, and Mexico. This species evidently is represented with us 
only by the occurrence of F. vesca subsp. americana (Porter) Staudt (F. 
americana Porter) in the rich woodlands of Watauga County, North Caro- 
lina. This subspecies, which differs from the typical form by its more 
slender habit, thinner, pale green leaves, and sparser, more or less appressed 
indumentum, is found in eastern North America from the Gaspé Peninsula 
southward to upland Virginia and northwestern North Carolina, and along 
the northern edges of the prairies to British Columbia. The primary range 
of subsp. vesca is Eurasian, but it is supposedly indigenous to N ewfound- 
land and eastern Quebec, and it has been introduced into the northeastern 
United States. Staudt (1962) recognized two subspecies of F. vesca in 
the western United States, subsp. bracteata (Heller) Staudt and subsp. 
californica (Cham. & Schlecht.) Staudt. He suggested that the Mexican 
and Guatemalan populations (often called F. mexicana Schlecht. or F. 
Gillmanii Clinton) may conform to F. vesca subsp. vesca f. semperflorens 
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(Duchesne) Staudt. It appears that subsp. americana is more closely re- 
lated to subsp. vesca than to either subsp. bracteata or californica. 

Fragaria virginiana Duchesne has a very wide range: Newfoundland 
and the Hudson Bay region, to British Columbia, the Yukon, and Alaska, 
southward in the west to Montana, Colorado, New Mexico, and California, 
and in the east to Georgia, Alabama, Texas, and the midwestern states. 
This variable species, set apart by its low, slender habit, usually symmetri- 
cal umbellate cymes, small flowers and fruits, connivent calyx lobes, and 
achenes that are in pits on the accrescent receptacle, is an octoploid with 
2n = 56. Several subspecies, varieties, and segregate species, based largely 
on pubescence differences, have been proposed; further study of the vari- 
ations and how they can be reflected best in a taxonomic scheme is needed. 
Four subspecies, two of which occur in the southeastern United States, 
were proposed by Staudt. Subspecies virginiana (including F. australis 
Rydb.), with loosely spreading trichomes on the petioles and also often on 
the peduncles, occurs mostly in open sites from Newfoundland westward to 
Alberta and southward to Georgia and Texas; it is found only infrequently 
on the Coastal Plain or in prairies. Plants with pinkish flowers have been 
distinguished as forma maliflora Haynie. Fernald described F. multicipita 
to include populations of the Gaspé Peninsula that have many crowns on 
much branched rhizomes; Reed (in Darrow, 1966) postulated that these 
may be virus-infected plants. Subspecies Grayana (Vilmorin) Staudt (F. 
Grayana Vilmorin; var. illinoénsis (Prince) Gray) is coarser throughout, 
with denser, widely spreading trichomes on the petioles and peduncles; it 
ranges from New York to Minnesota, south to Alabama, Louisiana, and 
Kansas. Subspecies platypetala (Rydb.) Staudt and subsp. glauca (Wat- 
son) Staudt occur in western North America. 

The cultivated strawberry, Fragaria X ananassa Duchesne (F. grandi- 
flora Ehrhart), is a hybrid between F. virginiana and F. chiloënsis that 
originally arose spontaneously in European gardens in the mid-18th Cen- 
tury; it was first recorded and illustrated by Philip Miller in 1759. The 
strawberry is grown commercially and in private gardens nearly through- 
out our area, and cultivars have persisted or escaped from cultivation in 
some areas. It is possible that part of the variation in F. virginiana may be 
the result of introgression with cultivated or escaped plants of F. X anan- 
assa. In the coastal areas of Washington and British Columbia, the distri- 
butions of F. virginiana and F. chiloënsis overlap and putative natural hy- 
brid populations occur; Staudt called these plants F. X ananassa notho- 
morph cuneifolia (Nutt. ex Howell) Staudt. Almost since its discovery, F. 
X ananassa has been the subject of intensive breeding and selection pro- 
grams that have resulted in thousands of cultivars, practically all octoploid. 
Numerous strains of both parental species from throughout their native 
ranges have been tested for traits desirable in new cultivars. Recently, 
other species of Fragaria have been hybridized with F. X ananassa in 
attempts, for example, to introduce the distinctive flavors and aromas of F. 
moschata and F. vesca into cultivated strawberries. 
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Hypotheses about the relationships and evolution of the species have 
come from the multitudinous genetical and cytological studies and from 
recent chemical and intergeneric hybridization analyses. The diploid 
species are quite different from each other morphologically and are difficult 
to hybridize, with the exception of the closely related Fragaria nubicola 
and F. viridis Duchesne. Hybrids between diploids are usually weak and 
largely sterile, although meiosis is nearly regular, suggesting that the 
genomes are mostly homologous with merely cryptic structural or plas- 
matic differences. The tetraploid species are interfertile, and it has been 
suggested that F. orientalis is an autopolyploid of F. vesca. The hexaploid 
F. moschata has perhaps two F. viridis or F. nubicola genomes and one 
genome of F. vesca. The octoploids F. virginiana and F. chiloénsis are of 
complex and probable polyphyletic origins, although they can be hy- 
bridized readily. Staudt (1959) believes that the octoploids could not have 
been derived from the American populations of F. vesca, but that they share 
characters with eastern Asiatic diploid species such as F. Jinumae and 
F. Daltoniana J. Gay. Bringhurst and his associates think that F. chiloén- 
sis is derived from F. viridis and American F. vesca, while F. viridis, F. 
linumae, and European and American F. vesca are in the genealogy of 
F. virginiana. 

Bringhurst and his associates have studied extensively natural hybrid 
populations between Fragaria vesca and F. chiloénsis in coastal California. 
Numerous novel ploidy groups were observed. These, and the postulated 
origins of their parental gametes are: pentaploid (27 = 35; reduced 
diploid + reduced octoploid), hexaploid (27 = 42; unreduced diploid + 
reduced octoploid), enneaploid (2n = 63; reduced diploid + unreduced 
octoploid), decaploid (2m = 70; unreduced pentaploid + unreduced 
pentaploid), decaploid (reduced octoploid + unreduced hexaploid hybrid), 
12-ploid (22 = 84; unreduced octoploid + reduced octoploid), and 14- 
ploid (2m = 98; double-unreduced pentaploid + reduced octoploid). In- 
stances of unreduced and double-unreduced gametes in Fragaria, particu- 
larly in polyploid hybrids, also have been reported by several other investi- 
gators, and it is now thought that such gametes may have played a signifi- 
cant role in the evolution of polyploid Fragaria species. Although apomixis 
has been reported in F ragaria, it does not seem to have been a major evolu- 
tionary force in the genus. 

The flowers of diploid species of Fragaria are perfect, except in F. vesca 
subsp. bracteata, while perfect and imperfect flowers occur in polyploid 
species; F. chiloénsis subsp. sandwicensis and F. chiloénsis f. chilo- 
énsis among the polyploids have perfect flowers only. The expression of 
staminate or carpellate flowers is evidently the result of a single gene with 
multiple alleles. The allele that prevents the formation of functional sta- 
mens (abbreviated by Staudt as Su ) is dominant over the allele that blocks 
the development of normal carpels (SuM), and both these alleles are 
dominant over the factor for the production of perfect flowers (Su* ). In the 
hexaploid F. moschata, one Su takes precedence over five SuM or Su* 
factors and one Su™ is dominant over five Su^ factors. While such poly- 
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morphism assures a high degree of cross-fertilization in polyploid species, 
some outcrossing is obligatory in perfect-flowered plants, since the stigmas 
toward the center of the receptacle are receptive before the anthers of that 
flower dehisce. 

At least four different intergeneric hybrids have resulted from crosses 
between Fragaria (carpellate) and Potentilla (staminate). A pentaploid 
hybrid arose from the cross F. X ananassa (2n = 56) X P. fruticosa var. 
grandiflora (2n = 14); a 7-ploid hybrid from F. X ananassa X P. 
palustris (2n = 42); a hexaploid hybrid from [F. vesca X F. X ananassa, 
2n — 70] X P. fruticosa var. grandiflora; and a triploid hybrid from auto- 
tetraploid F. vesca (2n = 28) X P. fruticosa var. grandiflora. Pollen of 
P. anserina, P. anglica, P. erecta, P, reptans, P. rupestris, and P. nepalensis 
will stimulate the production of normal fruit with large achenes on plants 
of F. vesca. A hybrid has been reported between F. vesca (carpellate) and 
Duchesnea indica (staminate). Knobloch (see family references) lists 
three hybrids between Rubus cultivars and an unnamed species of Fragaria. 

Generic lines are difficult to draw in tribe Fragarieae, and arguments 
can be presented for the recognition of only one genus or for as many as 
17. Potentilla is treated here in a broad sense to include Argentina Hill, 
Comarum L., Pentaphylloides Duhamel, Dasiphora Raf., and Sibbaldiop- 
sis Rydb.; Fragaria L. and Duchesnea J. E. Sm. are maintained. Other 
members of this tribe are Horkelia Cham. & Schlecht. (17 spp. mostly of 
California), Zvesia Torrey & Gray (22 spp. western North America), 
Purpusia Brandegee (2 spp. of Nevada, Arizona, California, and Baja 
California), Stellariopsis santalinoides (Gray) Rydb. (California), Cham- 
aerhodos Bunge (5 spp. of eastern Asia, especially Siberia, and north- 
western North America), and Sibbaldia L. (a complex of 6 to 20 species of 
boreal, arctic, and alpine regions of the Northern Hemisphere). 
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10. Duchesnea J. E. Smith, Trans. Linn. Soc. London 10: 372. 1811. 


Herbaceous perennials with rosettes of leaves on short, vertical root- 
stocks and long, prostrate, leafy, sympodially branching stems; adventi- 
tious plants produced frequently at nodes along the prostrate stems. Leaves 
radical and cauline, trifoliolate (infrequently simple), long petiolate; leaf- 
lets nearly equal in size, serrate at least in the upper parts, short petiolu- 
late; stipules of the rosette leaves adnate for half their length to the petiole, 
those of the cauline leaves + free. Inflorescences 1-flowered, arising from 
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the rosettes and also axillary along the prostrate stems; evidently ebracte- 
ate. Flowers perfect, borne on long pedicels. Calyx lobes 5, equaling or ex- 
ceeding the petals, valvate in aestivation, entire, narrowly triangular, alter- 
nate with the 5 obovate, apically 3—5-toothed epicalyx lobes, both epicalyx 
and calyx lobes enlarging with the fruit and becoming reflexed; floral cup 
short, saucer-shaped, free of the carpels, a nectar ring scarcely evident. 
Petals 5, yellow, spreading, deciduous, narrowly obovate with + entire 
margins, inserted at edge of floral cup, imbricate. Androecium of 15-25 
stamens in multiples of 5, some persistent; filaments of 3 lengths, free, 
perigynous at edge of floral cup; anthers yellow. Gynoecium of many 
free carpels on an elevated, + hemispheric receptacle that enlarges in fruit; 
styles inserted adaxially above the middle of the carpels, promptly cadu- 
cous; stigmas terminal, discoid; each carpel with one pendulous and an- 
atropous ovule, the micropyle superior. Accrescent receptacle red, 
much like that of Fragaria, subcarnose, neither aromatic nor flavorful, 
subtended by the persistent calyx and epicalyx, the entire fruits sometimes 
falling from the plants. Achenes red, numerous, minute, superficial, with 
an adaxial appendage, falling from the enlarged receptacle; embryo filling 
the achene, the radicle superior, slightly bent. Base chromosome number 
7. (Not Duchnesia Cass., 1817). Type specs: D. fragiformis J. E. Sm., 
nom. illegit. — D. indica (Andrews) Focke. (In commemoration of An- 
toine Nicolas Duchesne, 1747-1827, author of an early, quite remarkable 
monograph on Fragaria.) — INDIAN STRAWBERRY. 


Probably two species of the Old World, with Duchesnea indica (Fragaria 
indica Andrews; Potentilla indica (Andrews) Wolf), 2n = 84, indigenous 
from Afghanistan and India to China, Laos, Vietnam, Korea, Japan, Tai- 
wan, and the Philippine Islands (introduced into Malesia, Europe, and 
the New World), and D. chrysantha (Zoll. & Moritzi) Miquel, 2” = 14, 
28?, ranging from Japan to southern China, India, Taiwan, the Philippines, 
Sumatra, and Java. 

Duchesnea indica is naturalized, mostly in open areas such as waste 
ground, lawns, roadsides, and pastures, in the eastern United States from 
northern Florida westward to eastern Texas and northward to southern Con- 
necticut and New York, Ohio, Indiana, Illinois, Iowa, Arkansas, and Okla- 
homa; it is also found occasionally on the Pacific Coast, primarily east of 
the Cascade Mountains. This species is cultivated as a ground cover or 
basket plant or as a low climber. 

Plants of Duchesnea indica and D. chrysantha have a great resemblance, 
particularly when in fruit, to Fragaria species and are sometimes included 
within that genus. However, this similarity is probably the result of parallel 
evolution. Duchesnea is perhaps more closely related to Potentilla, and 
both Wolf (cf. Potentilla) and Kalkman alluded to affinities with P. 
reptans. Artificial intergeneric hybrids are D, indica X P. reptans and 
F. vesca X D. indica. The F; hybrids of the first cross are quite vigorous 


and produce numerous flowers but no fruit, while those of the second cross 
are weak and do not flower. 
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The achenes of Duchesnea indica sometimes have an adaxial appendage 
similar to the elaiosomes of Potentilla sect. FRAGARIASTRUM ; the function 
of such appendages in Duchesnea is not known, but in Potentilla sect. 
FRAGARIASTRUM they evidently aid in the distribution of the achenes by 
ants. It has been reported that birds may eat the fruits of D. indica. 
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Under subfamily references see RyDBERG; under family references see BATE- 
SMITH, BUNTING, CHUTE, RICKETT. 
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11. Potentilla Linnaeus, Sp. Pl. 1: 495. 1753; Gen. Pl. ed. 5. 219. 1754. 


Perennial or infrequently annual or biennial herbs, rarely shrubs, often 
with long rhizomes covered with persistent leaf bases, the plants rosulate, 
caespitose, or with creeping stems rooting at nodes, sometimes with true 
stolons. Leaves basal and/or cauline, digitate, trifoliolate, or imparipinnate, 
the lower leaves long petiolate; leaflets toothed to dissected, sessile or 
shortly petiolulate; stipules of the basal leaves adnate for most of their 
length to the petioles and forming membranaceous wings, those of the 
cauline leaves mostly free, entire, linear or deeply parted. Inflorescences 
lax cymes or single flowered, arising from the crowns and/or creeping 
stems, long pedunculate; bracts often foliaceous, deeply divided. Flowers 
pale to bright yellow or white [or reddish-purple], usually perfect. Calyx 
with an epicalyx, the epicalyx lobes 5 (4), alternate with and usually 
equaling, but narrower than, the 5 (4) calyx lobes, both spreading at an- 
thesis, valvate in aestivation; floral cup saucer-shaped or hemispheric, free 
of the carpels, a nectar ring often prominent. Petals 5 (4), spreading, de- 
ciduous, imbricate, orbicular, obovate, or cuneate, the apices often emargin- 
ate, the bases rounded, seldom clawed, inserted at the edge of the floral cup. 
Androecium of 10-30, usually 20, stamens, infrequently fewer or more, 
sometimes in fascicles; filaments tapering-filiform, free to the base, perigy- 
nous at the inside margin of the nectar ring; anthers yellow, basifixed, 
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Ficure 7. Potentilla. a-h, P. canadensis: a, young plant with first flowers of 
season, X 1; b, basal leaf, X 1/2; c, flower, X 5; d, lower side of flower show- 
ing epicalyx and calyx lobes, petals not shown, X 3; e, vertical section of flower, 
petals inserted at the edge of floral cup, stamens inserted at inside margin of 
nectar ring, carpels on a hemispherical receptacle, X 12; f, fruit, 2 epicalyx and 
2 calyx lobes removed, X 3; g, achene, x, 12; h, seed, X 12. i, P. simplex: 
leaf, X 1/2. j, P. recta: leaf, X 1/4. k-m, P. tridentata: k, leaf, x, 1/2; l. 
diagrammatic sketch of inflorescence, 1/2; m, achene, X 12. 


didymous. Gynoecium of many [rarely only 5 or 10] simple, free carpels 
on à hemispherical or conical receptacle; style terminal or lateral to nearly 
basal on the adaxial side of the carpel, basally articulated, deciduous, fili- 
form or short and basally thickened; stigma terminal, discoid; each carpel 
with a single, anatropous and pendulous, ascending, or descending ovule, 
the micropyle adaxial or abaxial. Accessory fruits dry, surrounded or 
inclosed by the persistent, often accrescent calyx, the receptacle seldom 
enlarging. Achenes smooth or variously textured, pubescent or not, some- 
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times appendaged, at maturity detaching from the receptacle; embryo 
filling the achene, the radicle inferior or superior. Base chromosome num- 
ber 7. (Including Argentina Hill, Comarum L., Dasiphora Raf., and 
Drymocallis Fourreau ex Rydb.) LECTOTYPE species: P. reptans L., see 
P. A. Rydberg, N. Am. Fl. 27: 293. 1908. (Name the diminutive of Latin 
potens, powerful; originally applied to P. anserina for its reputed medicinal 
powers.) — CINQUEFOIL, FIVE-FINGER. 


A taxonomically complex genus of perhaps 300 species of the North 
Temperate Zone. The frequent occurrence of polyploidy, hybridization, 
apomixis, and ecotype formation makes the number of biological species 
impossible to determine at present. The genus is most diverse in northern 
Eurasia, and many species are of arctic or montane regions. Not many 
species are common to both the Eastern and Western hemispheres, and 
there are very few indigenous species south of the equator. In North 
America, the genus is particularly well developed in the western Cordil- 
lera. Eleven species (four introduced from Europe) representing three 
infrageneric categories occur in our area. 

The classification of the genus is based largely on the treatments of the 
North American species by Rydberg (1898, 1908), who divided Potentilla, 
sensu lato, into several segregate genera (with his restricted Potentilla 
including 176 species in 31 groups of undesignated rank), and the world- 
wide revision of Wolf (1908) who assigned the 305 recognized species to 
2 sections, 6 subsections, and 31 greges. (Citations of infrageneric categories 
need to be checked carefully, since many names are not validly published, 
several nonhomologous systems of classification have been used, and many 
ranks are incorrectly given.) The numerous biosystematic investigations 
since 1908 show clearly that these basic classifications need extensive re- 
construction before true intrageneric relationships can be reflected. 

Subgenus POTENTILLA is represented in our area by nine species in two 
"groups." Potentilla simplex Michx. (P. canadensis auct., non L.; P. carolin- 
iana Poiret) and P. canadensis L. (P. pumila Poiret; P. caroliniana auct., 
non Poiret) belong to the *Tomentillae." Both of these native species are 
perennial herbs with arching, nodally rooting stems that arise from basal 
rosettes, digitate leaves, solitary flowers, glabrous carpels (although the 
receptacle may be pubescent), and obliquely terminal, slender styles. Their 
chromosome numbers are unknown. In P. simplex, the rhizome is elongated 
and irregularly enlarged, the cauline leaves are well expanded when the 
flowers in their axils are at anthesis, the leaflets of mature leaves are usually 
less than half as wide as long and toothed nearly to the bases, and the first 
flower of the season is usually produced in the axil of the second fully de- 
veloped cauline leaf. This species occurs in dry moist pastures, fields, 
thickets, open woodlands, and lawns from Newfoundland, Nova Scotia, 
and southern Ontario to Minnesota southward to Georgia, Louisiana, Okla- 
homa, and Texas. The plants characteristically have spreading-strigose 
stems, petioles, and peduncles. Nearly glabrous individuals have been 
separated as var. calvescens Fern. (from the northern limits of the species 
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to South Carolina, Illinois, Missouri, and Oklahoma), while plants with 
the leaves silvery-sericeous beneath may be called var. argyrisma Fern. 
(Pennsylvania and Indiana to Tennessee, Illinois, Missouri, Kansas, and 
Arkansas). Potentilla canadensis differs in that the rhizome is shorter and 
thicker than in P. simplex, the cauline leaves are only partly expanded at 
anthesis, the leaflets of mature leaves are usually more than half as wide as 
long and toothed only in the upper half, and the first flower of the season is 
usually produced in the axil of the first fully developed cauline leaf. This 
species ranges from western Nova Scotia and southern Maine to south- 
western Ontario and northern Ohio southward to Georgia, Alabama, and 
southeastern Missouri and is found mostly in dry habitats such as rocky 
open woods, borders, pastures, fields, and lawns. Two varieties are some- 
times recognized: var. canadensis with the petioles, stems, peduncles, lower 
leaf surfaces, and calyces silky-pilose with appressed or loosely ascending, 
soft trichomes (from the northern limits of the species to Long Island, 
South Carolina, and Ohio), and var. villosissima Fern. with long villous, 
loosely spreading to reflexed indumentum (Maryland and Ohio to the 
southern limits of the species) ; Steyermark notes that the latter variety 
occurs on acidic soils in Missouri. 

Species of the “Supinae” group (including the “Rivales,” “Argenteae,” 
and "Rectae" of Rydberg and Wolf) are annual to perennial herbs with 
cymose, many-flowered, leafy inflorescences terminating mostly unbranched 
stems that arise from the rosettes: pale to light yellow flowers; glabrous 
carpels; and subterminal, basally thickened styles. This group is primarily 
of western North America and Europe; two indigenous, one possibly cir- 
cumpolar, and four introduced species occur with us. The European Poten- 
tilla argentea is readily recognized by the digitate leaves with narrow, 
deeply toothed, revolute leaflets that are densely white-tomentose beneath. 
Plants are usually diploid and commonly reproduce apogamously. In 
North America it is naturalized from Newfoundland to Washington south- 
ward to North Carolina, Tennessee, Ohio, Indiana, and Illinois. Potentilla 
recta L. (including P. sulphurea Lam.), erect, hirsute perennial herbs with 
nearly leafless cymes standing above the principal foliage; characteristic 
digitate leaves with 5 to 7 oblanceolate, deltoid-toothed leaflets; petals 
that much exceed the calyx lobes; and 30 stamens, is naturalized from 
Europe in grassy or ruderal areas from Newfoundland, Quebec, Ontario, 
and Minnesota to Georgia, Alabama, and Texas, as well as in Washington 
and Montana. This species shows much less variation in North America 
than in Europe. The only species of the “Supinae’ in our area with pin- 
nate leaves and a large, wedge-shaped appendage on the adaxial side of 
the achene is P. paradoxa Nuttall ex Torrey & Gray, which is most abun- 
dant in the Mississippi River valley, but ranges from Ontario to British 
Columbia southward to Pennsylvania, Ohio, Illinois, Missouri, Kansas, 
Louisiana, Texas, New Mexico, and northern Mexico; it evidently occurs 
also in eastern Asia. Allied species are P. Nicolletii (S. Watson) E. 


Sheldon of the midwestern United States (often included within P. para- 
doxa) and P. supina L., of Europe. 
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Potentilla pentandra Engelm. is a variable species with digitately quinate 
or ternate basal leaves (the lower leaflets deeply divided), 5 stamens, and 
smooth achenes. It is a plant mostly of sandy bottomlands and prairies 
from Minnesota to Alberta, southward to Arkansas, Kansas, and Okla- 
homa. The closely related P. millegrana Engelm. differs in the ternate 
leaves, petals much shorter than the calyx lobes, and 10 or 15 stamens. 
Not yet reported from our area, this species could occur in Arkansas, since 
its known range is from Manitoba and Washington to Illinois, southern 
Missouri, Kansas, Oklahoma, New Mexico, and California. Both P. pen- 
tandra and P. millegrana are frequently merged with P. rivalis Nutt. ex 
Torrey & Gray either at the varietal level or without taxonomic recognition; 
these taxa may represent an apomictic complex. 

Potentilla norvegica L. (P. monspeliensis L.), 2n = 70 (42, 56), is wide- 
spread in the Northern Hemisphere, occurring in North America from 
Greenland and Labrador to Alaska, southward to Georgia, Alabama, Cali- 
fornia, and northern Mexico; it is uncertain whether this species is in- 
digenous to the New World. The lower leaves are digitate, with three ellip- 
tic to broadly elliptic leaflets; the calyx is accrescent in fruit; there are 
usually 15 or 20 stamens; and the achenes are prominently ribbed. Swed- 
ish plants of this species reproduce primarily by apomixis, which is as- 
sumed to be the common method of reproduction throughout its range. 
The European Potentilla intermedia L., 2n = 56, which differs from P. 
norvegica by the mostly digitately basal leaves, has become naturalized from 
Newfoundland, Quebec, and Michigan, southward to Virginia and North 
Carolina. Apparently an obligate apomict, P. intermedia has morphological 
features of both P. norvegica and P. argentea, and, consequently, is thought 
to be of hybrid origin, although this remains to be proven. Potentilla in- 
clinata Vill. (P. canescens Bess.) is much like the two preceding taxa, but 
the leaves are more densely pubescent, and the petals noticeably exceed the 
calyx lobes. Indigenous to Europe, P. inclinata may be of hybrid origin 
(P. recta X P. argentea); in North America it occurs from southwestern 
Quebec and Ontario to North Carolina, Indiana, and Michigan. 

Potentilla anserina L. (Argentina anserina (L.) Rydb.) has been re- 
ported recently from Sevier County, Tennessee (Roger & Bosers, Castanea 
34: 395. 1969). Characterized by pinnate leaves with numerous leaflets, 
solitary flowers axillary along elongated stolons, glabrous carpels, and 
lateral, filiform styles, this species is one of the most widely distributed 
members of the genus, occurring from the arctic regions of North America, 
Europe, and Asia, to California, New Mexico, the Mediterranean area, and 
southeastern Asia. It occurs also in western South America from central 
Chile to Patagonia, and it is naturalized in Australia, Tasmania, and New 
Zealand. Plants from most of the eastern United States belong to subsp. 
anserina (lower leaflets silvery-sericeous beneath with straight trichomes; 
achenes dorsally grooved; bractlets usually toothed or lobed), 2” = 28, 
42, a variable, self-incompatible subspecies found in most parts of temper- 
ate Eurasia and North America. In the eastern United States and Europe, 
subsp. anserina grows mostly in disturbed sites, where it is often a trouble- 
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some weed, while, in the western United States, it is rarely seen except in 
natural, unspoiled habitats. Potentilla anserina, sensu lato, has been 
variously treated taxonomically; Rydberg divided the North American 
representatives into 8 species, placing them in the segregate genus Argen- 
tina Lam. Potentilla anserina is the only species of Rosaceae known to 
produce the trihydroxyflavonoids myricetin and leucodelphinidin, com- 
pounds that are also known from the Chrysobalanaceae. 

The apomictic Potentilla arguta Pursh, 2n = 14, (plant erect, glandular- 
villous; petals whitish; leaves pinnate; stamens 25 to 30, in 5 festoons on 
a thick, glandular disc; style subbasal; receptacle distinctly enlarging in 
fruit), was reported from the vicinity of Nashville, Tennessee, by Gattinger 
(Fl. Tennessee, 1901), but evidently has not been seen again in our area. Its 
range is from New Brunswick and Quebec to Mackenzie and British 
Columbia, southward to the District of Columbia, West Virginia, Ohio, 
Indiana, Illinois, Missouri, Oklahoma, Colorado, and Arizona. It has been 
placed in the segregate genus Drymocallis Fourr. (as D. agrimonioides 
(Pursh) Rydb.) along with related species of Eurasia and western North 
America, including P. glandulosa Lindley, one of the best studied flower- 
ing plants of North America in terms of experimental taxonomy (Clausen, 
Keck, & Hiesey). 

Gattinger also reported Potentilla fruticosa L., shrubby cinquefoil, 
golden-hardhack, of subg. TRICHOTHALAMUS (Lehm.) Reichenb. (shrubs 
with pinnate leaves, the leaflets entire; style clavate, subbasal; carpels 
pubescent) from Cherokee County, North Carolina. Elkington recognized 
two subspecies: subsp. fruticosa (tetraploid; plants dioecious) that ranges 
from Ireland and northern Europe to Asia, and subsp. floribunda (Pursh) 
Elkington (diploid; flowers perfect) that occurs in southern Europe, 
Turkey, the Caucasus Mountains, Asia to Japan and the Kamchatkan 
Peninsula, and North America from Labrador to Alaska southward to 
Pennsylvania, Ohio, Indiana, Illinois, Iowa, South Dakota, Arizona, New 
Mexico, and California. The other species of subg. TRICHOTHALAMUS are 
from eastern Asia. This group has been treated at the generic level as 
Dasiphora Raf. or Pentaphylloides Duhamel. 

Potentilla tridentata Aiton (Sibbaldiopsis tridentata (Aiton) Rydb., 2” 
= 28, three-toothed cinquefoil, of subg. StBBALDIOPsIS (Rydb.) Boivin, a 
low perennial with creeping, woody stems from a caudex; ternately com- 
pound leaves with evergreen, coriaceous, apically 3- or 5-toothed leaflets; 
white petals; filiform, basal styles; and pubescent carpels is primarily of 
subarctic regions, occurring from Greenland, Labrador, and Mackenzie to 
New England, New York, Michigan, Wisconsin, Iowa, and North Dakota, 
and southward in scattered localities in the Appalachian Mountains to 
northern Georgia. Potentilla ambigua Camb., of the Himalayas, and P. 
Miyabei Makino, of Japan, are possibly close relatives. 

Several types of breeding systems occur in Potentilla. Some species are 
diploid (P. fruticosa subsp. floribunda) or polyploid (P. anserina, P. recta, 
P. tridentata) and sexually reproducing, often with extensive ecotype 
formation; others are apomictic diploids (P. argentea, P. arguta), a situ- 
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ation very rare among the flowering plants; and many are part of polyploid- 
agamic complexes (P. canescens, P. intermedia, P. norvegica). The type 
of reproduction, and often even the chromosome number, is not known for 
most of the common species indigenous to eastern North America (e.g., P. 
canadensis, P. paradoxa, P. pentandra, P. rivalis, and P. simplex). Apomixis 
occurs most commonly in sect. GyYMNOCARPAE subsects. Conostylae and 
Gomphostylae, of Wolf. Unreduced embryo sacs of apomictic Potentilla 
species usually are produced aposporously, although both diospory and 
diplospory occur in the British P. Tabernaemontani. Since the arche- 
sporangium is multicellular, the distinction between the two types of 
embryo sac development is difficult to determine and may not be indicative 
of any fundamental difference in Potentilla. The apomicts are pseudoga- 
mous, and fertilization of the polar nuclei is necessary for seed develop- 
ment; pollen of even distantly related species often functions, although 
seed set is reduced. All transitions occur between complete sexuality, 
facultative apomixis, and obligate apomixis. Even in the last case, unre- 
duced egg cells can occasionally be fertilized. Throughout the genus, aneu- 
ploidy and odd-level polyploids are very rare; chromosome numbers range 
from 2m = 14 to 112; no triploid apomicts are known from nature. The 
genetic control of apomixis is still poorly known but is believed to involve 
several genes. Asker (1966, 1970-71) has shown that sexual tetraploids 
resulted from colchicine treatment of apomictic diploids, and he also has 
evidence that polyploidization and hybridization between apomicts may 
interfere with the production of unreduced embryo sacs. “In Potentilla, 
facultative apomicts may have arisen on the diploid level, later giving rise 
to polyploids with stabilized obligate apospory; but . . . an independent 
origin of apomixis in polyploids is also possible, at least where the argentea 
complex is concerned" (Asker, 1970—71, III). 
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Tribe DryADEAE DC. 


12. Geum Linnaeus, Sp. Pl. 1: 500. 1753; Gen. Pl. ed. 5. 200. 1754. 


Perennial herbs with rosettes terminating short, vertical rootstocks or 
elongated, horizontal rhizomes covered with persistent leaf bases. Basal 
leaves long petiolate, imparipinnately compound, mostly lyrate in out- 
line, the terminal leaflet usually larger than the lower ones, the latter of 
varying sizes, some usually greatly reduced or absent, the shape and 
degree of division sometimes markedly different on the same plant; cau- 
line leaves similar to basal ones, but less compound and with shorter 
petioles, often simple in the inflorescences; stipules of the basal leaves ad- 
nate for their entire length to the petioles and forming membranaceous 
wings, those of the cauline leaves free. Inflorescences terminating stems 
arising from the rosettes, the flowers in several- to many-flowered open 
cymes [rarely solitary]. Flowers white, yellow or pinkish [to orange or 
purple], perfect, mostly 5-merous. Calyx with an epicalyx, rarely without; 
calyx lobes erect, spreading, or reflexed at anthesis, commonly reflexed in 
fruit, green [or reddish]; floral cup saucer-shaped [to campanulate or 
short-cylindric], free from carpels, a small to prominent nectar ring sur- 
rounding mouth of floral cup or at base of carpels. Petals spreading [or 
erect] at anthesis, deciduous, shorter than to exceeding calyx lobes, nar- 
rowly to broadly elliptic, nearly circular or spathulate, the apices rounded 
to emarginate, the bases rounded, narrowed, or rarely distinctly clawed, 
inserted at outer edge of floral cup, imbricate. Androecium of 20 to many 
stamens in several series; filaments glabrous [or pubescent], usually per- 
sistent, perigynous on floral cup at outer edge of nectar ring [or on the sides 
of the floral cup]; anthers yellow. Gynoecium of several to very many free, 
glabrous, or pubescent, sessile [or stalked] carpels on a hemispheric to 
nearly globose or cylindric, glabrous or hirsute, sometimes stipitate recep- 
tacle; styles terminal, entire and wholly persistent or jointed and genicu- 
late near or above the middle with the apical part deciduous, leaving 4 
hooked rostrum on the fruit; stigmas terminal, punctiform; each carpel 
with a single, basal, upright-apotropous ovule, the micropyle inferior. Fruit 
an aggregation of achenes with long, straight or hooked glabrous or plumose 
persistent styles, the receptacle not enlarging but sometimes elevated above 
the calyx on an elongated stipe; seeds erect, the radicle inferior, the seed 
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coat membranaceous. Base chromosome number 7. (Including Acomastylis 
E. L. Greene, Stylipus Raf., and Sieversia Willd.) LECTOTYPE SPECIES: 
G. urbanum L.; see Britton & Brown, Fl. No. U.S. Canada ed. 2. 2: 269. 
1913. (A name used by Pliny, perhaps for G. urbanum.) — AVENS. 


About 60 species in eleven subgenera, primarily of the Northern Hemi- 
sphere, with many species of arctic or alpine regions or moist boreal forests; 
a few species in the mountains of South America and in southern Africa, 
Tasmania, New Zealand, and the Auckland Islands. Approximately 17 
species in six subgenera are found in North America, all except Geum 
urbanum indigenous, and ten of them are restricted to that area; twelve 
species occur in eastern North America, seven in the southeastern United 
States. Generic delimitation and subgeneric classification are still proble- 
matical and numerous segregate genera and several systems of division 
have been proposed. Important treatments of the genus are those by 
Rydberg (1913), Bolle, Gajewski, and Huber in Hegi. 

Four species of subg. Geum (styles geniculate and jointed near the 
middle or above, the upper part deciduous, leaving a hooked rostrum on 
the achenes; epicalyx present) occur with us. Geum canadense Jacq., 2n 
— 42, is a variable plant with flowers with white petals that equal or ex- 
ceed the calyx lobes, densely pubescent receptacles, and sharply toothed 
cauline leaves that only gradually become smaller and less compound 
toward the stem apices. The terminal portion of the basal leaves varies 
from simple and merely toothed to lobed, ternate, or pinnately compound. 
The range of this species is from Nova Scotia to North Dakota, south to 
Georgia, Alabama, and eastern Texas. The plant usually occurs in moist, 
shaded habitats, such as woods, ravines, coves, stream banks, and thickets. 
Fernald & Weatherby noted six recognizable trends (four varieties and two 
forms) with differences in the type, distribution, and density of trichomes, 
number of carpels per flower, and leaf morphology. Character correlations, 
however, are quite weak, and subspecific categories probably are un- 
warranted. 

The closely related Geum laciniatum Murray, 2n — 42 (G. virginianum 
auct. not L.), has stouter pedicels, smaller petals that rarely exceed the 
calyx lobes, and mostly glabrous receptacles. This species occurs only in 
moist places, such as meadows, rich woodlands, and the margins of ponds, 
streams, and ditches, from Nova Scotia and southern Ontario to Minnesota, 
south to North Carolina, Alabama, Illinois, Missouri, and Kansas. Plants, 
mostly from the southern part of the range, with sparsely hirsute, rather 
than glabrous, achenes have been distinguished as var. trichocarpum Fern. 
The artificial hybrid between this and the preceding species is vigorous and 
quite fertile. Gajewski (1957) noted that in G. laciniatum the achenes do 
not readily become detached from the receptacle, but instead the entire 
fruiting head is easily broken off at the base and dispersed as a unit. 

Geum aleppicum Jacq., 2n — 42, has the widest distribution of any 
species of Geum, occurring in northern Eurasia from Kamchatka and 
Japan to Poland, Czechoslovakia, Hungary, and Albania, and in North 
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America from Newfoundland and the Gaspé Peninsula to Mackenzie and 
British Columbia, southward to North Carolina, Ohio, Indiana, Illinois, 
Iowa, Nebraska, New Mexico, California, and northern Mexico. New 
World plants have been called var. strictum Fern., but the great range of 
variation in this species makes the recognition of subspecific taxa futile. 
Geum aleppicum can be recognized by its deep yellow to orange petals that 
exceed the calyx lobes, hirsute receptacles, and pinnate basal, lower, and 
middle leaves. 

Geum virginianum L. (G. flavum (Porter) Bickn.; G. hirsutum Muhl.), 
2n = 42, is very similar to G. canadense, but differs in the cream-colored 
to pale yellow petals that are shorter than the calyx lobes and in the larger 
stipules. This species occurs in dry to moist upland woods and thickets 
from Massachusetts to Indiana, south to South Carolina, Tennessee, and 
Kentucky. Raynor and Gajewski indicate that G. virginianum may have 
originated by hybridization between G. canadense and G. aleppicum. 
Plants of true G. virginianum are quite fertile and show no segregation in 
subsequent generations. The artificial F; hybrid between G. canadense and 
G. aleppicum, while morphologically similar to G. virginianum, is highly 
sterile. Some herbarium specimens assignable to G. virginianum have 
mostly aborted pollen and may represent natural hybrids; these are mostly 
from north of our area where G. canadense and G. aleppicum are sympatric. 

Geum geniculatum Michaux is a poorly known species restricted to balds, 
shaded coves, and moist woods on the upper slopes of Roan and Grand- 
father mountains in western North Carolina and eastern Tennessee, where 
it is locally abundant. Nodding flowers, spathulate petals that are truncate 
or emarginate above and clawed below, and plumose styles that exceed the 
calyx lobes at or soon after anthesis (the terminal stylar portion as long as 
or longer than the beak portion) characterize this species, which is quite 
similar to the circumpolar G. rivale L., 2n = 42, but which differs from it 
by the spreading (not strongly ascending) perianth, greenish (not purple) 
floral cups, and hemispheric and sessile (instead of globose and stipitate) 
fruiting aggregates. Gaiewski (1957) thinks that G. geniculatum is a hy- 
brid, with G. rivale being one parent. It cannot, however, be a first gene- 
ration hybrid, since the nearest station for G. rivale is in West Virginia. 
The percentage of pollen stainability of G. geniculatum is very high. 

The only species of subg. STYLIPUS (Raf.) Torrey & Gray is Geum ver- 
num (Raf.) Torrey & Gray (Stylipus vernus Raf.), 2n = 42, which occurs 
in moist, rich woods, swamp forests, and shaded valleys from New York 
and southern Ontario to Michigan and Iowa, southward to North Carolina, 
Tennessee, Kentucky, Arkansas, and eastern Texas. This species has very 
small flowers with cream-colored to yellow petals, a floral cup that lacks an 
epicalyx, sepals that are strongly reflexed at anthesis, and an aggregation 
of achenes that is elevated on a stipe above the calyx. 

Subgenus MicRAcoMasrvLIS (F. Bolle) K. R. Robertson (styles 

* Geum subgenus Micracomastylis (F. Bolle) K. R. Robertson, comb. nov. 


Acomastylis E. L. Greene subg. Micracomastylis F. Bolle, Repert. Sp. Nov. Beih. 72: 
85. 1933; including Acomastylis subg. Megacomastylis F. Bolle. LECTOTYPE SPECIES: 
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straight, not jointed, basally pubescent, wholly persistent in fruit) is rep- 
resented with us by Geum radiatum Michaux (Sieversia radiata (Michaux) 
Greene; Acomastylis radiata (Michaux) F. Bolle; Parageum radiatum 
(Michaux) Hara), 22 = 42, that is endemic to balds on the high moun- 
tains of western North Carolina and eastern Tennessee. This species is 
easily recognized by the basal leaves with a large, reniform terminal lobe. 
The cauline leaves are few and much reduced in size. Its relatives are G. 
Peckii Pursh (White Mountains, of New Hampshire, and Brier Island, 
western Nova Scotia), 2n = 42; G. Schofieldii Calder & Taylor (Queen 
Charlotte Islands, British Columbia), 2n = 112; G. calthifolium Smith 
(Japan and Kamchatka to Alaska and British Columbia), 2n = 42; and 
two species of China and the Himalayas. 

Geum, Waldsteinia, and Coluria R. Br. (5 spp. of China and southern 
Siberia) are closely related and form a distinctive unit (*Geinae" of 
Schulze-Menz in Melchior; tribe Geeae sensu Gajewski) of tribe Dryadeae 
DC. (mostly shrubs and perennial herbs; styles terminal, elongated; each 
carpel with one (exceptionally two) basal, erect-apotropous ovule; fruit 
an aggregation of achenes). Other members of this tribe are Dryas 
(Holarctic; 3 or more species | numerous local forms have been given specif- 
ic status] ), Cowania D. Don (about six species of the southwestern United 
States and Mexico), Fallugia paradoxa (D. Don) Endl. (southwestern 
North America), Chamaebatia Bentham (2 spp. of California and Baja 
California), Purshia DC. (two spp.; Oregon to Wyoming and Colorado, 
California, and Mexico), and Cercocarpus HBK. (10 or more species; 
Oregon to western Kansas southward to Mexico). The ovule type of these 
genera was used by Juel to segregate them as a distinct subfamily, Drya- 
doideae (DC.) Juel. 

Within tribe Dryadeae are found adaptations that evidently resulted 
from a change from insect to wind pollination. Most species of Geum and 
Waldsteinia have complete perianth whorls and punctiform stigmas and 
are insect pollinated. The flowers of Cercocarpus species are apetalous, 
with the stigmatic area forming a crest on the styles, and are presumably 
anemophilous. Some other genera of the tribe are intermediate between 
these extremes. Several dispersal mechanisms also occur in the tribe. Species 
of Geum subg. Geum and SrvriPus have an achene surmounted by a 
hooked rostrum that catches in the fur of mammals (and the clothing of 
botanists). In G. Aeterocarpum Boiss., 2m = 28 (Spain and northern 
Africa and disjunct in Asia Minor and Central Asia) the rostrum is straight 
and bears many retrorse, apical bristles. Other species of Geum, and mem- 
bers of Dryas, Cowania, Fallugia, and Cercocarpus, are wind dispersed by 
their elongated, persistent, plumose styles. The achenes of W aldsteinia, 
Chamaebatia, Coluria, and Purshia have no obvious dispersal mechanisms 
and are perhaps eaten by birds and small mammals or carried by ants. 
Some (or all?) species of Cercocarpus, Dryas, and Purshia have nitrogen- 
fixing root nodules (see Rodriguez-Barrueco, family ref.). 


G. Rossii (R. Br.) Ser. in DC.; see P. A. Rydberg, N. Am. Fl. 22: 401. 1913. Gajew- 
ski's use of Acomastylis Greene at the subgeneric level under Geum is superfluous. 
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The base chromosome number in Geum, Waldsteinia, and Coluria is 7. 
In the other genera of Dryadeae it is 9, and only diploids are known. Most 
species of Geum thus far known cytologically are hexaploid with 2n — 42. 
Relatively few species are tetraploid, octoploid, decaploid, or 12-ploid, and 
no diploids have been reported. The highest chromosome number reported 
for the genus is 27 = 112 for G. Schofieldii. The chromosomes of Geum 
species are mostly small and uniform in size and shape. | 

The species of Geum are mostly quite distinct and show considerable 
differentiation in gross morphology, degree of polyploidy, and geographic 
distribution; yet barriers to artificial hybridization are nearly nonexistent 
in subg. Geum, and many intersubgeneric crosses can be made. Gajew- 
ski’s extensive studies indicate that the ability of two species to hybridize 
generally does not appear to be correlated with systematic relationship, 
chromosome number, direction of the cross, or biotypes used. There is, 
however, considerable variation in the viability and fertility of the inter- 
specific hybrids. : 

The inheritance of certain morphological traits has also been studied by 
Gajewski. The presence of anthocyanin pigments in Geum rivale is due 
to a single dominant gene. Perhaps three allelomorphic genes determine 
petal color: one gene either allows the expression of the other genes or sup- 
presses them (the petals are then white), another gene determines cream- 
colored petals, and the remaining gene red petals. Yellow petals occur 
when the genes for “color,” “red,” and “cream” are homozygous in the 
same plant. Petal apices are controlled by one gene, with ''emarginate 
dominant over “rounded.” In F, hybrids between G. montanum L. 2n = 
28 (styles straight, pinnately plumose, entirely persistent), and species of 
subg. Geum, a variety of stylar types occurs in the same individual or 
flower. In the second generation, most plants have hooked styles, but 
"montanum" and intermediate type styles occur infrequently. (Gajewski 
postulates that subg. Geum is of amphiploid origin between species re- 
lated to G. montanum and W aldsteinia.) 
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13. Waldsteinia Willdenow, Neue Schr. Ges. Naturf. Freunde Berlin 
2:105. pl 4, fig. 1. 1799. 


Low, perennial, colonial herbs with the aspect of strawberry plants, 
the leaves in basal rosettes from crowns on slender subterranean rhizomes 
at the time of flowering, but (at least in W. fragarioides) the rosettes later 
elongating and the leaves cauline by autumn; roots adventitious along 
monopodially branching rhizomes; indumentum of long and short, simple 
as well as multicellular-glandular trichomes. Leaves ternately compound 
or palmately 3-5-lobed, long petiolate, the leaf blades or leaflets variously 
toothed and incised; stipules adnate to petiole for nearly their entire 
length, forming membranaceous, reddish wings at base of petiole; lower 
part of petioles and stipules persistent on the rhizomes. Inflorescences 
loose, long pedunculate, few-flowered cymes arising from the rosettes; 
bracts small, deltoid, entire to slightly 3-lobed [or foliaceous]. Flowers 
light to bright yellow, the centers often more intensely colored, perfect. 
Calyx with or without an epicalyx; calyx lobes 5, triangular-lanceolate, 
persistent, valvate in aestivation; floral tube obconic, free of the carpels, a 
lobed nectar ring nearly covering the mouth of the floral tube. Petals 5, 
spreading, deciduous, narrowly to broadly ovate, very short clawed with 
2 basal auricles in W. geoides, inserted at the edge of the floral tube, quin- 
cuncial cochlear. Androecium of 25-80 stamens; filaments slender, in 
several series, persistent, perigynous around the periphery of the floral 
tube; anthers yellow. Gynoecium of 2-6 (rarely more) free, pubescent, 
distinctly stalked, superior carpels; styles terminal, articulated at the bases 
and wholly caducous; stigmas terminal, punctiform; each carpel with a 
single, basal, erect-apotropous ovule. Accessory fruits dry, surrounded by 
the persistent calyx and filaments, the receptacle not enlarging. Achenes 
dry, pubescent, plump, obovoid; embryo erect, the radicle inferior. Base 
chromosome number 7. Type species: W. geoides Willd. (Named in 


honor of Graf Franz de Paula Adam von Waldstein-Wartenberg, 1759— 
1823.) — BARREN STRAWBERRY. 


Five species distributed in an Arcto-Tertiary relict pattern with Wald- 
steinia geoides, 2n — 14, the only species of subg. WarpsTEINIA, in Bul- 
garia, Yugoslavia, Rumania, southwestern Ukraine, Czechoslovakia, and 
Hungary; W. fragarioides (Michx.) Tratt. in the eastern, and W. lobata 
( Baldwin in Elliott) Torrey & Gray in the southeastern United States; W. 
idahoénsis Piper in west-central Idaho; and W. ternata (Stephen) Firsch 
in three widely separated areas: subsp. ternata along the southeastern shore 
of Lake Baikal in eastern Siberia: subsp. Maximowicziana Teppner, 2n = 
42, in Sakhalin, the Amur and Ussuri river regions, Manchuria, North 
Korea, and Japan; and subsp. trifolia (Rochel ex Koch) Teppner, 2” = 
28, 35, 42, in Austria, Rumania, and Czechoslovakia. The last four species 
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comprise subg. Comaropsis (Richard in Nestler) Teppner. The taxonomy 
used here is that adopted by Teppner in his recent revision of the genus. 

Waldsteinia fragarioides (leaves ternately compound, epicalyx lobes 
either absent or small and occurring only between some calyx lobes, pedi- 
cels with red-capped glandular trichomes of two lengths) ranges from New 
Brunswick and Maine to Ontario and Minnesota, southward to Georgia, 
Alabama, and Missouri. A northern and a southern subspecies can be dis- 
tinguished. Subspecies fragarioides, with the petals broadly obovate or 
elliptic and greatly exceeding the calyx lobes, occurs in woods, thickets, and 
clearings from the northern limit of the species to southwestern Virginia, 
Ohio, Indiana, and southern Missouri; this taxon probably enters our area 
in the mountains of northwestern North Carolina. Two chromosomal races 
are known, diploid (2n = 14), reported from Ontario and Pennsylvania, 
and triploid (2 = 21), known from localities in Quebec, Ontario, New 
York, and Pennsylvania. The southern subsp. Doniana (Tratt.) Teppner 
(W. Doniana Tratt., W. parviflora Small, W. fragarioides var. parviflora 
(Small) Fernald) has petals that are narrower and shorter than the calyx 
lobes. It is restricted to the mountains and Piedmont of North and South 
Carolina, southern Kentucky, Tennessee, and northern Alabama and 
Georgia. Waldsteinia fragarioides and W. ternata are quite similar morpho- 
logically and form a pair of closely related vicarious species, as noted by 
Gaiewski. 

Waldsteinia lobata is a very poorly known species endemic to the Pied- 
mont of Georgia and adjacent South Carolina. Both W. lobata and its 
close relative W. idahoénsis, an endemic of the Bitter Root Mountains in 
Idaho, have three- to five-lobed leaves and calyces that lack epicalyx lobes; 
in W. lobata the petals are about the same length as and narrower than the 
calyx lobes, while in W. idahoénsis the petals much exceed the calyx lobes 
in both length and width. Chromosome counts are lacking for these two 
species, but Teppner (1968) notes that the larger pollen grains frequently 
with four instead of three colpi in W. idahoénsis suggest a higher ploidy 
level in that species than in W. lobata. Gajewski thought that W. lobata 
and W. geoides were allied vicarious species. However, although both 
species have lobed rather than compound leaves, they differ in numerous 
floral details, and Teppner placed them in distinct subgenera. 

The only confirmed interspecific hybrid is Waldsteinia X Vranyi 
Hendrych (W. geoides X W. ternata subsp. trifolia). 

The genus is of little economic importance. Some species, particularly 
Waldsteinia ternata and W. fragarioides, are cultivated as ground covers, 
used in edging borders, or grown in rock gardens. 


REFERENCES: 


Under subfamily references see Jackson and NESTLER; under family refer- 
ences see BUNTING, CHITTENDEN, CHUTE, Huser (1961-1966), RICKETT, 
and Woop. 


FERNALD, M. L. Critical plants of the upper Great Lakes region of Ontario and 


390 JOURNAL OF THE ARNOLD ARBORETUM [vor. 55 


Michigan (cont.). Rhodora 37: 272-301. pls. 363-375. 1935. [ Waldsteinia, 
285, 286. ] 

GAJEWSKI, W. A cytogenetic study on the genus Geum L. Monogr. Bot. 4: 1-416. 
1957. [Includes review of related genera; for Waldsteinia see particularly 
pp. 7-15, 99-105, 115, 116.] 

. Evolution in the genus Geum. Evolution 13: 378-388. 1959. [Includes 
Waldsteinia. | 

Hooker, W. J. Dalibarda lobata. Hooker's Ic. Pl. 1: pl. 76. 1837. [= W. lobata.] 

Mututean, G. A., & B. R. Baum. In: Á. Lóve, IOPB chromosome number re- 
ports XXVIII. Taxon 19: 608-610. 1970. [W. fragarioides, 2n = 14 
(Ontario and Pennsylvania) and 2m = 21 (Quebec, Ontario, and Pennsyl- 
vania ). | 

Sms, J. Dalibarda fragarioides. Strawberry-leaved Dalibarda. Bot. Mag. 38: 
pl. 1567. 1813. [= W. fragarioides subsp. Doniana. | 

TEPPNER, H. Zur Kenntnis der Gattung Waldsteinia. 1. Schlüsel zum Bestimmen 
von Rosaceen-Pollen einschliesslich ähnlicher Pollenformen aus anderen 
Familien. Phyton Austria 11: 224—238, 1966. 

. Zur Kenntnis der Gattung Waldsteinia. Inaug. Diss., Karl-Franzens- 
Univ., Graz. 129 pp. + 39 pl. Graz. 1968. [World-wide revision.] 

WALDSTEIN, F. P. A. von, & P. Krrarpet. Waldsteinia geoides. Descr. Ic. Pl. 
Hungariae 1: 79. pl. 77. 1801 or 1802. 


Tribe SANGUIsORBEAE Juss. [rank assigned by DC. Prodr. 2: 588. 1825]. 
14. Agrimonia Linnaeus, Sp. Pl. 1: 448. 1753; Gen. Pl. ed. 5. 206. 1754. 


Perennial herbs with erect stems arising from stout horizontal rhizomes, 
stems mostly unbranched below the inflorescences; roots coarse, fibrous, 
sometimes with fusiform thickenings; indumentum of simple and/or glan- 
dular trichomes, the density various. Leaves imparipinnate, the basal 
leaves rather small, not persistent, the cauline ones with small leaflets 
interspersed between large leaflets, the leaflets sharply toothed or lobed; 
stipules of the basal leaves elongate, adnate to either side of the petiole and 
forming a dilated wing, the apices free, acuminate, the margins with few 
or no teeth, those of the cauline leaves larger and broader, only basally 
adnate to the petiole, the margins deeply toothed or divided. Inflorescences 
several elongate racemes terminating the main stems, the flowers nearly 
sessile, the pedicels ascending in flower, spreading or descending in fruit, 
subtended by a small bract, the floral cup with 2 small bractlets beneath. 
Flowers small, 5-merous. C alyx without an epicalyx, the lobes spreading at 
anthesis, becoming incurved and forming a beak on the fruit; floral cup 
turbinate to hemispheric, the throat constricted, the outer rim of the cup 
with numerous hooked bristles that elongate and stiffen in fruit; nectar 
ring prominent, conical, nearly closing the mouth of the floral cup. Petals 
yellow, small, oval to orbicular, without claws, caducous. Androecium of 
3-15 stamens; filaments slender, inserted at the outer edge of the nectar 
ring; anther locules somewhat separated by the broad connectives. Gynoe- 
cium of 2 separate carpels inserted at the base of, and free from, the floral 
cup; styles terminal; stigmas terminal, somewhat 2-lobed; each carpel with 
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a solitary, anatropous ovule pendulous from an adaxial placenta, the micro- 
pyle superior. Fruit accessory, of 2 achenes inclosed within the enlarged, 
hardened, usually 10-grooved floral cup, the bristles stiff, hooked, reflexed 
to ascending; each achene with a single seed, the seed coat membranaceous, 
the radicle superior. Base chromosome number 7. TYPE SPECIES: A. 
Eupatoria L.; see Linnaeus, Gen. Pl. ed. 5. 206. 1754.7 — AGRIMONY. 

About 18 species with ten in North America (seven in our area), two in 
eastern South America, two confined to eastern Asia, A. repens L., 2n = 28, 
in Anatolia (naturalized in other parts of Europe), A. procera Wallroth 
(A. odorata auct.), 2n = 56, in Europe, A. Eupatoria L., 2n = 28, with 
three subspecies extending from Europe to central and southwestern Asia, 
and 4. pilosa Ledeb., 2m — 56, that ranges from eastern Europe to the 
Himalayas, China, Siberia, and Japan. The genus is being revised by 
Vladimír Skalicky, who groups the species into five series and several sub- 
series. 

Agrimonia gryposepala Wallroth, 2n = 56, the only member of series 
Procerae Skalicky in our area, ranges from Prince Edward Island to On- 
tario, northern Michigan and North Dakota, southward to New Jersey, 
Pennsylvania, Indiana, Missouri, eastern Kansas, and Louisiana, and in 
the mountains of eastern Tennessee and western North and South Carolina. 
This species, readily distinguished from others in the Southeast by its 
larger fruits (to 8 mm. long) and the minutely glandular inflorescence 
branches, prefers moist habitats, such as thickets, woodlands, and the 
borders of woods; with us it is found mostly in bogs, meadows, and low 
pastures. Agrimonia macrocarpa Rydb., of Mexico, and 4. procera, of 
western, central, and southern Europe, are allied species. 

Series Tuberosae Skalicky, named for the fusiform-thickened roots, is 
strictly American, and all four species are found with us. Agrimonia pubes- 
cens Wallroth (A. mollis (Torrey & Gray) Britton), with cauline indumen- 
tum of long, incurving, eglandular trichomes, lower leaves with mostly 5 
to 7 (rarely 9), elliptical leaflets, and mature fruits 2.5-5 mm. long, ranges 
from New England, southern Ontario, Michigan, and Minnesota to the 
Carolinas, Tennessee, Georgia, Alabama, Mississippi, Missouri, Arkansas, 
eastern Kansas, and Oklahoma, occurring in rather dry, often calcareous 
habitats. The very similar A. Bicknellii (Kearney) Rydb. (Massachusetts, 
New York, Michigan, and Illinois, to New Jersey, Pennsylvania, North 
Carolina, Tennessee, and Georgia) is often merged with A. pubescens. It 
differs from A. pubescens in the greater number of leaflets ( usually 7 to 


“In the Species Plantarum, Linnaeus distinguished two species, A. Eupatoria and 
A. Agrimonoides, and in the Genera Plantarum two subgeneric categories, Agrimoniae 
and Agrimonoidis. According to Article 22 of the International Code of Botanical 
Nomenclature, *when the epithet of a subdivision of a genus is identical with or 
derived from the epithet of one of its constituent species, this species is the type of 
the name of the subdivision of the genus . . . ." The subgeneric category Agrimon- 
oidis is based on A. Agrimonoides, which is thus its type. Therefore, A. Eupatoria is the 
type of the subgeneric taxon Agrimoniae and the genus Agrimonia. De Candolle 
(Prodr. 2: 588. 1825) later removed A. Agrimonoides to the genus Aremonia Necker 
ex Nestler. 
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13) and in the spreading instead of ascending bristles on the fruit. Agri- 
monia microcarpa Wallroth (A. pubescens var. microcarpa (Wallroth) 
Ahles; including A. platycarpa Wallroth and A. pumila (Muhl.) Bicknell) 
is a woodland species with a more southern distribution (Pennsylvania, 
New Jersey, southward to the Virginias and Carolinas, Kentucky, Ten- 
nessee, Georgia, and Florida, and westward to eastern Texas). It is dis- 
tinguished by the longer, more spreading trichomes on the stems, the fewer 
leaflets per leaf (3 to 5 or rarely 7), and the smaller fruits (1.5 to 3 mm. 
long). These three species are grouped by Skalicky in his subseries T'ube- 
rosae. The only species of subseries Rostellatae Skalicky is A. rostellata 
Wallroth (A. striata sensu Bicknell), which occurs in open woods from 
southern New England, New York, Ohio, Indiana, Illinois, Missouri, and 
eastern Kansas, southward to the Carolinas, Georgia, Oklahoma and east- 
ern Texas. It is characterized by an indumentum of glandular trichomes 
and small fruits with the calyx lobes exceeding the short ascending or 
spreading bristles. 

Series Parviflorae Skalicky has an unusual geographical distribution: 
two species in eastern North America and two poorly known species, A. 
villosa Cham. & Schlecht. and A. hirsuta Bongard in Meyer in southeastern 
Brazil. Agrimonia parviflora Aiton, a plant of moist, open areas, is found 
from Florida to Texas north to Connecticut, New York, southern Ontario, 
Michigan, Illinois, Iowa, and Nebraska. It occurs disjunctly on Hispaniola. 
This is a rather coarse plant with spreading, long-villous stems, and leaves 
that have 11 to 15 abaxially glandular-dotted, lanceolate large leaflets and 
numerous small leaflets per leaf. Agrimonia incisa Torrey & Gray, quite 
similar but with deeply incised leaflets only 1 to 3 cm. long, is restricted to 
pine woods from South Carolina to Florida, and Mississippi. This series is 
supposed to lack fusiform-thickened roots, but at least one collection (Cur- 
tiss 753 [cu], dry pine woods near the Santee Canal, South Carolina), 
definitely has such roots. 

Fourteen genera comprise tribe Sanguisorbeae (carpels one to four, rarely 
to ten, inclosed by, but not adnate to, the urceolate floral cup; fruits achenes 
inclosed by the usually dry and hardened floral cups that frequently have 
spines or marginal wings; ovules solitary; stamens 15 or fewer, rarely to 
ca. 50; leaves mostly imparipinnate): the tribe is particularly diverse 
south of the Tropic of Cancer in South America and Africa. The genera 
can be placed in three groups (variously treated as tribes or subtribes: 
Agrimonia and related genera; Alchemilla; and Sanguisorba and con- 
geners. Genera allied to Agrimonia are Aremonia Necker ex Nestler, nom. 
cons: (A. agrimonoides (L.) DC., central and southern Europe) ; Spenceria 
Trimen (two species, China); Hagenia J. F. Gmelin (H. abyssinica 
(Bruce) J. F. Gmelin, tropical Africa); and Leucosidea Ecklon & Zeyher 
(L. sericea Ecklon & Zeyher, South Africa). 
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15. Alchemilla Linnaeus, Sp. Pl. 1: 123. 1753; Gen. Pl. ed. 5. 59. 1754. 


Small much branched annual [or, more commonly, moderate sized, 
rhizomatous, or cespitose perennial] herbs. Leaves simple [rarely com- 
pound], orbicular in outline, palmately [very rarely pinnately] lobed or 
dissected, short [to long] petiolate, all cauline [or also basal in rosettes] ; 
stipules deeply divided, adnate to the bases of the petioles, those of each 
leaf connate, clasping the stems and inflorescences, with the appearance 
of a multifid perfoliate leaf [or the basal leaves with adnate but not con- 
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nate stipules]. Inflorescences few flowered, sessile cymules in the axils of 
the leaves [or flowers rarely solitary or cymules arranged in elongate, 
compound panicles or corymbs]. Flowers very small, perfect, apetalous, 
usually 4-merous. Calyx with or rarely without an epicalyx, the epicalyx 
lobes minute [to larger than the calyx lobes], the calyx lobes green [yellow- 
ish] slightly spreading at anthesis, persistent, valvate in aestivation; floral 
tube urceolate [turbinate or campanulate], free of the carpels, the throat 
nearly closed by a fleshy nectar ring. Petals absent. Stamen 1 [or stamens 
2-5], opposite [or alternate with] a calyx lobe; anther extrorse [or in- 
trorse]; filament short, inserted at the inner [or outer] edge of the nectar 
ring. Gynoecium of 1 carpel [or as many as 10], carpel(s) sessile [or short 
stipitate] at the base of the floral tube and included within it; style inserted 
at the base of the ovary, protruding above the throat of the floral tube; 
stigma discoid; each carpel with a single, ascending, orthotropous ovule. 
Fruit an achene enclosed within the dry, thin floral tube that does not 
greatly elongate; seed coat thin; embryo filling the seed, the radicle 
superior, straight, the cotyledons flattened, broadly ovoid. Base chromo- 
some number 8. (Including Aphanes L., Lachemilla (Focke) Rydb., and 
Zygalchemilla Rydb.) LECTOTYPE SPECIES: A. vulgaris L.; see P. A. Ryd- 
berg, N. Am. Fl. 22: 377. 1908. (Name adopted, with a change in spelling, 
from Tournefort, the word evidently of Arabic origin; there have been 
various attempts to link the name with the possible use of plants of this 
genus in alchemy.) 

Estimates of the number of species vary from 100 to over 1000, depend- 
ing on how apomictic complexes are treated. Three subgenera can be 
recognized. Subgenus ALCHEMILLA (perennials; stamens 4, inserted on the 
outer edge of the nectar ring, alternate with the calyx lobes; anthers in- 
trorse) is primarily of the northern and alpine regions of Eurasia, but it also 
occurs in East Africa, Madagascar, India, Ceylon, and southeastern Asia. 
A few species are amphi-Atlantic, reaching Greenland, Labrador, New- 
foundland, and the Maritime Provinces of Canada. Perhaps three other 
species are introduced into eastern North America, but none occurs in our 
area. Subgenus Arnawzs (L.) Reichenb. (annuals of low elevations, often 
weedy; stamen solitary, rarely paired, opposite a calyx lobe and on the 
inner margin of the nectar ring; anther extrorse) has been said to include 
20 species and to have a disjunct distribution with species described from 
Europe, the Mediterranean region, eastern North America, western North 
America, southwestern South America, the eastern coast of South America, 
and Australia. However, most or perhaps even all of the “species” found 
outside Europe may be introductions of the European A. arvensis (L.) 
Scop. and/or A. microcarpa Boiss. & Reuter. The latter is found with us. 
This subgenus probably was confined to Europe before western man began 
his explorations of the world. Subgenus LacHEMILLA (Focke) Langerh. 
(perennials ; stamens 2, rarely 3 or 4, opposite calyx lobes and inserted at 
the inner edge of the nectar ring; anthers extrorse), confined to high eleva- 
tions in the western cordilleras of the Americas, includes about 50 species 
occurring from Mexico to Chile, Bolivia, and Argentina; A. domingensis 
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Urban is restricted to the Dominican Republic. These three subgenera 
are often given generic status, particularly in European floras, and, when 
only members of subg. ALCHEMILLA and APHANES are considered, such a 
treatment has merit. This position is less tenable when subg. LACHEMILLA 
is examined, since its diverse members largely bridge the discontinuities 
between the first two subgenera. Dr. Lily Perry monographed Lachemilla 
in 1929, treating it as a section of Alchemilla; she now thinks that it is 
generically distinct. 

Alchemilla microcarpa (Aphanes microcarpa (Boiss. & Reuter) Roth- 
maler; Aphanes australis Rydb.), 2n = 16, parsley-piert, a tiny winter 
annual of western Europe and the Mediterranean region, is naturalized in 
the United States from Delaware and the District of Columbia along the 
Piedmont and inner Coastal Plain to North Carolina, Tennessee, Georgia, 
Florida, Alabama, Mississippi, and eastern Texas. This species, usually 
occurring in open, disturbed areas and sometimes becoming a troublesome 
lawn weed, supposedly reproduces sexually, although it is closely allied to 
the facultatively apomictic A. arvensis, 2n = 48. 

All of the European species of subg. ALCHEMILLA (except A. pentaphyl- 
lea L. and a few others) are obligate apomicts, but many of them are no 
more difficult to delimit than sexually reproducing species in other genera. 
Some are very widely distributed and, although often quite variable, retain 
morphological distinctions; a large number have very local or disjunct dis- 
tributions, but likewise present no taxonomic difficulties. These species are 
high-level polyploids (to 2» = ca. 220, ca. 224 in A. faroénsis (Lange) 
Burser), and it has been suggested that they are complex hybrids involv- 
ing now extinct sexually reproducing species. 

Because of its apetalous flowers, urceolate floral tubes inclosing the 
solitary or few carpels, and fruits with achenes inclosed by the floral cup, 
Alchemilla is often included in tribe Sanguisorbeae Juss., along with Agri- 
monia L., Sanguisorba L., and about ten other genera. Alchemilla differs 
from these, however, in its palmate leaves, basal styles, basal, orthotro- 
pous ovules, and base chromosome number of 8. It is sometimes placed in 
its own tribe; Schulze-Menz in Melchior considered it a subtribe of his 
Potentilleae. 
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16. Sanguisorba Linnaeus, Sp. Pl. 1: 116. 1753; Gen. Pl. ed. 5. 53. 1754. 


Branched perennial herbs from stout rhizomes, rarely short-lived peren- 
nials or annuals from tap-roots [or shrubs]; indumentum of unicellular, 
multicellular, and/or glandular trichomes. Leaves basal and cauline, 1m- 
paripinnately compound, long petiolate, the leaflets sessile or shortly petio- 
lulate, toothed or deeply dissected; stipules partly sheathing the stems, 
those of the basal leaves adnate for their entire length to the petioles and 
forming membranaceous wings, those of the cauline leaves basally adnate to 
the petioles, the apices free and leaflet-like. Inflorescences compact to 
dense, long pedunculate, many flowered, indeterminate [or determinate] 
spikes or heads, several inflorescences terminating each stem, each flower 
nearly sessile, subtended by 1 bract and 2 bractlets (sometimes reduced). 
Flowers small, perfect or imperfect, the plants then variously monoecious. 
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Calyx lobes 4, somewhat petaloid, white, green, or reddish, at length de- 
ciduous; floral tube urceolate, + 4-angled, variously textured, a nectar 
ring nearly closing the mouth of the tube or absent. Petals absent. Androe- 
cium of 2, 4, or to ca. 48, included or exserted stamens; filaments white or 
green, filiform or flattened above, long or short, not persistent; anthers 
didymous; pollen 6- or 3-colporate. Gynoecium of 1, 2, or rarely more 
carpels inclosed by, but free from, the floral tube; styles terminal, slightly 
or greatly exserted beyond the throat of the floral tube; stigmas much 
branched, the branches short to filiform; each carpel with a solitary, an- 
atropous ovule pendulous from an adaxial placenta, the micropyle superior. 
Fruit accessory, of 1 or 2 hard-walled achenes inclosed within and filling 
the enlarged, 4-angled or 4-winged, dry, chartaceous floral tube. Seed 
coat thin, membranaceous; radicle superior. Base chromosome number 7. 
(Including Poterium L., 1753, and Poteridium Spach; Sanguisorba and 
Poterium first united, under the former name, by Scopoli, Fl. Carniolica ed. 
2. 1: 110. 1772.) LEcrToTYvPE species: S officinalis L.; see P. A. Rydberg, 
N. Am. Fl. 22: 386. 1908. (Name from the Latin sanguis, blood, and 
sobere, to absorb, from the use of the type species as an astringent.) — 
BURNET. 


Eighteen or more often variable species in four subgenera of the Northern 
Hemisphere. The genus has been studied in detail by Nordborg, and the 
classification used here is based on her work. Subgenus SANGUISORBA 
(flowers all perfect, leaflets crenate or serrate, stamens 12 or fewer) is 
nearly circumpolar in distribution but is absent from Greenland. Nord- 
borg (1966) recognized two sections and five “species groups." Members of 
sect. SANGUISORBA (pollen 6-colporate, floral tube + 4-angled and winged) 
include S. canadensis L., which occurs in our area, and S. officinalis, a 
broadly distributed species (circumpolar except for eastern North America 
and Greenland). Subgenus Potertum (L.) A. Br. & Bouché (flowers 
perfect and imperfect, the plants variously monoecious, floral tube sculp- 
tured in fruit) ranges from Europe, northern Africa, and southwestern 
Asia to the Himalayas; S. minor Scop. is naturalized in North America. 
Subgenus PorERIDIUM (Spach) A. Br. & Bouché (leaflets pinnatifid, sta- 
mens 4 or 2) is composed of one or two species of the south-central United 
States and western North America. Subgenus DENDRIOPOTERIUM (Svent.) 
Nordborg (shrubs, all flowers imperfect) has three species restricted to the 
Canary Islands and Madeira. 

Sanguisorba canadensis, American burnet, a tall perennial herb with large 
pinnate leaves, white flowers in cylindrical, indeterminate spikes, four long- 
exserted stamens, and one smooth carpel per flower, occurs in moist areas 
frequently underlaid by peat, such as marshes, meadows. hogs. and nraivies 
from Labrador and Newfoundland to Manitoba and Michigan, southward 
to New Jersey, Delaware, Ohio, Indiana, and Illinois and in the Appalach- 
ians to North Carolina. Plants with broader and shorter leaflets and sepals 
tinged with red and purple are found in subarctic or montane regions from 
Alaska to northeastern Oregon and central Idaho; these are variously 
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recognized as a distinct species, S. stipulata Raf.8 (S. sitchensis C. A. 
Meyer) or under S. canadensis as subsp. latifolia (Hooker) Calder & Taylor 
or var. latifolia Hooker. 

There are similar plants in Japan, extreme eastern USSR, Siberia, Mon- 
golia, central Asia, and Iran and Turkey. Some of these populations may be 
conspecific with S. canadensis, while others perhaps represent distinct 
species; see the discussions in Calder & Taylor (Fl. Queen Charlotte 
Islands Pt. 1. 410, 411. 1968), Fernald (Rhodora 48: 12. 1946), Hara 
(Jour. Jap. Bot. 23: 31. 1949), Hitchcock e£ al. (fam. ref.), and Nordborg 
(1966). Sanguisorba canadensis has also been reported from several local- 
ities in central Scotland from the Firth of Clyde to the Firth of Tay (see 
Lennie). Reported chromosome numbers for S. canadensis, sensu lato, are 
2n — 28 (eastern Canada, British Columbia, Alaska, Sakhalin Island, 
Mongolia) and 2» = 56 (eastern Canada). It had been thought that 
plants from eastern North America were octoploid (and thus specifically 
distinct), while those from western North America and eastern Asia were 
tetraploid. Mulligan & Cody found, however, only tetraploids (2n = 28) 
in samples from 41 localities in Nova Scotia, New Brunswick, Quebec, and 
British Columbia. Sanguisorba Menziesii Rydb. (Alaska to the Olympic 
Peninsula of Washington) is somewhat intermediate between S. canaden- 
sis subsp. latifolia and S. officinialis and may be of hybrid origin, being 
either a chance hybrid or perhaps even an established amphiploid. Nord- 
borg (1966) mentions that S. albanica Andr. & Jáv. from Albania is also 
intermediate between these same species. 

Sanguisorba minor Scop. (Poterium Sanguisorba L.), salad or garden 
burnet, 27 = 28, 56, a variable species of the Old World, is naturalized from 
Nova Scotia to Ontario south to North Carolina and Kentucky; it is locally 
adventive in Washington, Oregon, and California. Plants of this species 
are smaller than those of S. canadensis; the inflorescences are greenish, 
globose or slightly ovoid, and composed of both perfect (below) and 
functionally carpellate (above) flowers; the stamens of the perfect flowers 
droop and number 12 or more; there are two carpels per flower; and in 
fruit the floral cups are roughened between the angles. Its indigenous 
range is from Scandinavia to northern Africa and the Canary Islands, 
eastward to southwestern and central Asia. There are both tetraploid and 
octoploid races, the latter restricted to the Mediterranean area. Numerous 
segregate and allied species have been proposed. Primarily on the basis of 
fruit morphology (which is usually not correlated with other characters), 
Nordborg (1967a) recognized 5 subspecies and several “form series” of 5. 
minor. Plants found in eastern North America seem to correspond to 
subsp. muricata (Spach) Nordborg. In an embryological study of this 
species, Nordborg (1967b) found that while only reduced embryo sacs are 
functional in spontaneous tetraploid and octoploid plants, there is a strong 


* Nordborg's neotypification (Op. Bot. 11: 54. 1966) of this name by a specimen 
from Japan is quite improper; Rafinesque clearly indicated that his material was 
from the “Oregon Mountains and territory." Also, the name was first published in 
Herb. Raf. 43. 1833, not in Autik. Bot. 3: 171. 1840.) 
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tendency toward apospory. Both amphimixis and apomixis were found in 
artifical tetraploid and hexaploid hybrids. 

Sanguisorba annua (Nutt. ex Hooker) Torrey & Gray, 2m = 14, of subg. 
PorERIDIUM is a short-lived tap-rooted perennial or annual herb with 
pectinately dissected leaflets, short-cylindric inflorescences of perfect 
flowers, and four stamens. It occurs in disturbed habitats in the south- 
central United States (Arkansas, Kansas, Oklahoma, and Texas). It is 
locally adventive in South Carolina and Massachusetts. Clearly related 
plants with two stamens and with the floral cups merely four-angled at 
maturity, rather than four-winged, occur in the Pacific Northwest (British 
Columbia to California, Idaho, and Montana); these are either included 
in S. annua or recognized as a distinct species. 

Pollen grains of the tetraploid and octoploid races of Sanguisorba officina- 
lis differ in size and shape, and both kinds are often preserved in late- 
glacial deposits of northwestern Europe; fossil fruits of the species are 
known from the British Isles. The fossil evidence suggests that S. officinalis 
was common and widely distributed during late-glacial times, with dis- 
junction occurring in the post-glacial period. 

Sanguisorba is unusual among Rosaceae in that within the genus is found 
a series of morphological changes that evidently have resulted from a shift 
from insect to wind pollination. In the entomophilous S. officinalis all 
flowers are perfect, the inflorescences are red-purple, the stamens are short 
and stiff, the stigmatic branches are short and compact, and a prominent 
nectar ring surrounds the mouth of the floral tube. Sanguisorba minor is 
wind pollinated, as are all species of subg. PorERIUM, and the inflorescences 
are greenish, the stamens filiform and long exserted, the stigmatic branches 
quite elongate (penicillate), and a nectar ring is nearly lacking; the lower 
flowers of the inflorescence are perfect, while the upper ones are carpellate. 
Other species can have different combinations of floral characters. Both S. 
canadensis and S. annua have perfect flowers with long filaments and moder- 
ately long, tufted stigmatic branches. All the flowers are imperfect in the 
closely related anemophilous genera Sarcopoterium Spach (S. spinosum 
(L.) Spach, eastern Mediterranean area) and Bencomia Webb & Berth. 
(four species of the Canary Islands and Madeira) ; plants of the former 
are monoecious, those of the latter dioecious. 

Sanguisorba, Sarcopoterium, and Bencomia constitute the “Sanguisorba 
group” of Nordborg. Allied genera are Margyricarpus Ruiz & Pavon (two 
or more species of Andean South America and the Juan Fernández Islands) ; 
Tetraglochin Poeppig (possibly eight species of the Andes, often included in 
the preceding genus); Acaena L. (about 40 species, circum-Antarctic: 
Australia, Tasmania, New Zealand, islands of the southern Indian and 
Atlantic Oceans, South Aírica, Hawaii, Patagonian and Andean South 
America northward to California); Polylepis Ruiz & Pavon (about 20 
species, Andean South America); and Cliffortia L. (80 species of South 
Africa with one in East Africa, Nyassaland, and Angola). A natural in- 
tergeneric hybrid is X Margyracaena Skottsbergii Bitter (Acaena argentea 
Ruiz & Pavon x; Margyricarpus digynus (Bitter ex Skottsb.) Skottsb.) 
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from the Juan Fernandez Islands. These genera are of particular interest 
because of their geographical distribution, often bizarre growth habits, 
frequent occurrence of imperfect flowers and wind pollination, and adapta- 
tions for dispersal by animals or wind. 
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